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NOVEL OXAZOLYL DERIVATIVES 



Baelfgimmri t^y jnYffnTinn 

In US.4^56,660: 4.634.704; 4,695.569; 4.695,575; 4.588,722; 4,835.161; 
10 4.897.401 and in EP-A-0,206.415 and 0.297.661 there are disclosed benzimidazole 
and imidazopyridine subsdtuted piperidine derivatives as anohistaminics and serotonin 
antagonists. 

Descriprinn nf inYffnriffni 

15 The present invention is Concenied widj novel oxazolyl derivatives having the 
fonoula: 

L-N >-B-<,T U ®. 

the phannaceiirically acceptable addition salts and the stereochemically isomeric foms 
20 diereof, wherein 

-Al«A2.A3aA4. represents a bivalent radical having die formula 

•CH»CH-CH-CH- (a-1). 

25 .N.CH-CH-CH- (a-2), 

-CH-N-CH-CH- (8-3). 

•CH»CH-N»CH- (a-4), 

-CH=CH-CH«N- (a-S). 

•N«CH-N«CH. (a-6)or 

30 -CH-N-CH-N- (a.7); 



wherein one or two hydrogen atoms in said radicals (a-1) to (a-7) may each 
independendy be repUced by halo. Ci-ealkyl. Ci-ealkyloxy. hydroxy or trifluoro- 
methyl; 
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R represents hydrogen or C i ^alkyl; 

r1 represents hydrogen, Ci^alkyl or hydroxyCi.6alkyl; 

m is 1 or 2; 
5 D represents Ci^alkancdiyl; 

B represents NR^, CH2, 0, S, SO or SO2 wherein r2 is hydrogen or C i.4alkyl; 

n is 0. 1 or 2 : 

L represents hydrogen; Ci.aiiky]; Cs^cycloalkyi; Ca^alkenyl optionaUy 
substituted with aiyU Ci.^alkylcarbonyl: Ci.ealkylo'^ycarbonyl: arylcarbonyl; 
10 arylCi^alkyloxy-carbonyl; or a radical of fonnuia : 

-Alk-R3 (b-1): 

-Alk-Y-R^ (b-2); 

-Alk-Zl-C(=X)-Z2-R5 (b-3);or 

15 .CH2-CHOH-CH2-0-R6 (b-4); wherein 

r3 represents cyano,aryI or Het; 

R* represents hydrogen, aiyl, Het or Ci^yl optionally substituted with aryl or 
Het: 

20 R5 represents hydrogen, aiyU Het or Ci^yl optionally substituted with aryl or 
Het; 

Rfi represents 9iyl(vnaphtbalenyl; 

Y represents O, S, NR'^; said R' being hydrogen, Ci.6alkyl or Ci ^ylcarbonyl ; 
Zl and Z2 each independently represent O, S, NR* or a direct bond; said R8 being 
25 hydrogen or Ci.6aUcyl; 

X represents O, S or NR'; said R^ being hydrogen, Ci-ealkyl or cyano; 
each Alk indepmdendy is Ci.6aUEanediyl; 

each Het represents: 

30 (i) an optionally subsrituied five- or six-membered heterocyclic ring containing 1 . 2, 3 
or 4 heteroatoms selected fitom oxygen, sulfur and nitrogen, provided that no n»re 
than 2 oxygen and/or sulfur atoms are present; 
(ii) an optionally substituted five- or six-membered heterocyclic ting containing 1 or 2 
hetcroatoais selected from oxygen, sulfur and nitrogen, being fused widi an 

35 optionally substinited five- or sbt-memboed ring tiirough 2 carbon atoms or 1 
carbon and 1 nitrogen atom, containing in the remainder of the fused ring only 
carbon atoms; (ff 
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(iii) an oprionally substituted five- or six-mcmbcitd heterocyclic ring containing 1 or 2 
heteroatoms selected from oxygen, sulfur and nitrogen, being fused with an 
optionally substituted five- or six-membcrcd heterocyclic ring through 2 carbon 
atoms or 1 carbon and 1 nitrogen atom, containing in the remainder of the fused 
5 ring 1 or 2 heteroatoms selected ftom oxygen, sulfur and nitrogen; 

wherein Het being a monocyclic ring system may be optionally substituted with up to 4 
subsutuents; and wherein Het being a bicyclic ring system may be optionally substimted 
with up to 6 substituents, said substituents being selected from halo, amino, mono- and 
di(Ci.6alkyl)arain0t arylCi-galkylamino, nitro, cyano. aminocarbonyl, Ci.galkyl. 
10 Ci-6alkyloxy, Ci-galkylthio, Ci-galkyloxycarbonyl, Ci.6alkyloxyCi.6alkyl, 

Ci.6alkyloxycarbonylCi.6alkyl, hydroxy, mercapto, hydroxyCi.galkyl, Ci.galk)!- 
carbonyloxy, aiyi, arylGi-^alkyi, carboxyl, Ci-galkylaminocarbonylamino, 
arylaminocarbonylamino, oxo or thio; 

15 each aiyl is phenyl optionally substinited with 1, 2 or 3 substiments each 

indepcndendy selected from halo, hydroxy, nitro, cyano, trifluoromethyl, Ci-salkyl, 
Ci^kyioxy, Ci-e^lkylthio, mercapto, amino, mono- and di(Ci.6alkyl)amino, 
carboxyl. Ci^ealkyloxycarbonyl and Ci-ealkylcarbonyl. 

20 . In the compounds of formula (1) where R^, or R^ is Het, said Het may be partly 
or completely saturated, or unsaturated. The compounds of formula (1) wherein Het is 
panly saturated or unsaturated and is substituted with hydroxy, mercapto or amino, may 
also exist in their tautomeric forms. Such forms although not explicitiy indicated herein- 
above, are intended to be included within the scope of the invention. 

25 

As used in the foregoing definitions halo is generic to fluoro, chloro, bromo and 
iodo; CMalkyl defines straight and branch chained sanirated hydrocarbon radicals 
having from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, 1 -methyl- 
ethyl, butyl, 1,1-dimethyletiiyl, 1-metiiylpropyl, 2-methylprq)yl; Ci.^yl defines 

30 Ci^alkyl radicals as defined hereinabove and the higher homologs Uiereof having 5 or 6 
carbon atoms; Ci.i2alkyl defines CMalkyl radicals as defined hereinabove and the 
higher homologs thereof having from 5 to 12 carbon atoms: Cj^ycloalkyl is generic to 
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; Cs-^aUcenyl defines straight and 
branch chained hydrocarbon radicals containing one double bond and having from 3 to 

35 6 carbon atoms such as, for example, 2-propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 
3-pentenyI, 3-metiiyl-2-butenyl and the like; and when a C3.6^enyl is substituted on a 
heteroatom, then the carbon atom of said Cy^^Llkenyl connected to said heteroatom 
preferably is saturated; Ci^alkanediyl defines bivalent straight and branch chained 
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saturated hydrocarbon radicals having firom 1 to 4 carbon atoms such as, for example, 
methylene, 1,2-ethancdiyl 1,3-propanediyI, 1,4-butanediyl and the branched isomers 
thereof; Ci-^alkanediyl defines Ci-4alkanediyl radicals as defined herieinabove and the 
higher homologs thereof having 5 or 6 carbon atoms such as, for example, 1,5-pentane- 
5 diyl, 1 ,6-hexanediyl and the branched isomers thereof. 

The pharmaceudcally acceptable addidon salts as mendoned hereinabove 
comprise the therapeudcally acdve non-toxic acid addidon salt forms which die 
compounds of formula (I) are able to form. Said salt forms can coovenienUy be obtained 

10 by treating die base fomi of die compounds of formula (I) widi appropriate acids such 
as inorganic acids, for example, hydrohalic acid, e.g. hydrochloric, hydrobromic and 
die like acids, sulfimc acid« nitric acid, phosphoric acid and die like; or organic acids, 
such as, for example, acedc, propanoic, hydroxyacedc, 2-hydroxypropanoic, 2-oxopro- 
panoic, ethanedioic, piq)anedioic, butanedioic, (Z)*2-butenedioic, (E)-2-butenedioic, 

IS 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-l,2,3-propanetricar- 
boxylic, medianesulfonic, edianesulfonic, benzenesulfonic, 4-mediylbenzenesulfonic, 
cyclohexanesulfamic, 2-hydxoxybenzoic, 4-amino-2-hydroxyben2Dic and the like acids. 
Conversely the salt form can be convened by treatment with alkali into the free base 
form. 

20 ' The compounds of foraiula (I) having acidic properties may be converted in a 

similar manner into die corresponding ther24}eudcally acdve, non-toxic base addidon salt 
formsr Examples of such base addidon salt forms are, for example, die sodium, 
potassium, calcium salts, and also die salts with pharmaceudcally acceptable amines 
such as, for example, ammonia, alkylamines, benzathine, H-mediyl-D-glucamine, 

25 hydrabamine, amino acids, e.g. arginine, lysine. 

The term acid addidcm salt also comprises die hydrates and solvent addidon forms 
which die compounds of formula (I) are able to form. Examples of such forms are e.g. 
hydrates, alcoholates and the like. 

30 The compounds of diis invention may have several asymmetric carbon atoms in dieir 
structure. Each of diese chiral centers may be indicated by die stereochemical descriptors 
RandS. 

Pure stereocheinically isomeric forms of die compounds of formula (D may be 
obtained by die application of an-known procedures. Diastereoisomers may be 
35 separated by physical mediods such as selective crystallization and chromatographic 
techniques, e.g. counter current distribution, liquid chromatography and the like; and 
enantiomers may be separated from each odier following an-known resolution methods. 
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far example, by the selective ciystaUization of their diasteiecnneric salts with chiral 
acids. Pure stereochemically isomeric forms may also be derived fiom the 
conesponding pure staeochemically isomeric forms of the appropriate starting 
materials, provided that the reactions occur stereospecifically. Preferably, if a specific 
5 stereoisomer is desired, said compound will be synthesized by stereoselective methods 
of preparation. These methods will advantageously employ enaniiomerically pure 
starring materials. Stereochemically isomeric forms of die compounds of formula (I) are 
obviously intended to be included widiin die scope of the invention. 

10 In particular, the radical Het as defined hereinabove may be selected from pyridinyl, 
optionally substituted with one or two substituents each independendy selected from 
halo, amino, mono- and di(Ci.6alkyl)amino, arylCi-ealkylamino, nitro, cyano, amino- 
carbonyl, Ci.^ikyl Ci^yloxy, Ci^ylthio, Ci-ealkyloxycarijonyl, hydroxy, 
Ci.6alkylcarbonyloxy, arylCi.6alkyl and carboxyl; pyridinyloxide, optionally substi- 

1 S tuted with nttro; pyrimidinyl, optionally substituted with one or two subsonients each 
independently selected from halo, amino. Ci.^alkylamino, arylCi.6alkylamino, 
hydroxy, Ci-calkyl, Ci-ealkyloxy, Ci-ealkylthio and aiylCi^yl; pyridazinyl. 
optiiNially substituted with Ci.6alkyl or halo; pyrazinyl, optionally substituted widi halo, 
amino or Ci.«8lkyl: thienyl, optionally substituted with halo or Ci.«alkyl; furanyl, 

20 optionally substituted widi halo or Ci.6alkyl; i^trolyl, optionally substinited widi 

C|.6alkyl: thiazolyL optionally substituted widi Ci.6alkyl. Ci.6aIkyioxycaifoonyl, atyl or 
arylCi.^alkyl; imidazolyl, optionally substinited widi one or two substinients each 
independendy selected from Ci.6alkyl. aiylCi.6alkyl and nitro: tenazolyl. optionally 
substituted with Ci-ealkyl; 1.3.4.duadiazolyl, optionally substiniied with Ci.6alkyl or 

25 amino; 5.6-dihydro-4H-l,3-duazin-2-yl, optionally substinited with Ci.6alkyl; 4,5-di- 
hydrodiiazolyl, optionally substinited widi Ci.6aUcyl; oxazolyl, optionally substinited 
widi Ci.6alkyl; 4,5-dihydro-5-oxo-lIi-tetrazolyl, optionally substituted widi Ci^kyl; 
l,4-dihydn)-2,4-dioxo-3(2H>pyrimidinyl, optionally substituted widi Ci-ealkyl; 
l,4-dihydro-4-oxopyrimidinyl, 3,4-dihydro-4-oxopyrimidinyl or 4,5-dihydn>- 

30 4-oxopyrimidinyl, said radicals optionally substinited widi up to 3 substituents selected 
from Ci.6alkyl. amino, Ci.^alkylaminocarbonylamino, arylaminocarbonyiamino, 
arylCi.6alkylamino and Ci-galkylamino; 2,3-dihydn>-3-oxopyridazinyl. optionally 
substinited widi CMalkyl; 2-(amino- or CMalkylamino)-3,4-dihydro-3,6-dimediyl-4- 
oxopyrimidin-5-yl; 2-oxo-3-oxazolidinyl; pyrrolidinyl; piperidinyl; morpholinyl; 

35 duomorpholinyl; dioxanyl, optionally substinited widi Ci^^alkyl; indolyl, optionally 
substinited widi hydroxy or Ci.«alkyl: quinolinyl, optionally substituted widi hydroxy 
or Ci.6alkyl; quinazolinyl, optionally substituted with hydroxy or Ct..6alkyl; 
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quinoxalinyl, optionaUy substiiutcd with Ci-ealkyl; phthalazinyl, optionaUy substituted 
with halo; 1.3-dioxo-lH-isoindol-2(3H)-yU 2,3-dihydro-3-oxo-4H-benzoxazinyl and 
2,3-dihydro-l,4-ben2odioxinyl, both being optionally substituted with Ci-eaikyl or 
halo; 2-oxo-2H-l-benzopyTanyl and 4-oxo-4H-l.bcnzopyranyl, both being optionally 
5 substituted with Ci-eaUcyl; 3,7-dihydro- 1 ,3-dimethyl-2.6-dioxo- lii-purin-7-yl. 
optionally substituted with Ci.6alkyl; 6-purinyU and 

a bicyclic hetexocyclic radical of foimula 



10 




(c-2). 



(c-4). 



(C-6). 



(c-8). 



wherein 

IS and X2 each independently are O or S; 

each independently is hydrogen, Ci-ealkyl. arylCi-ealkyl, Ci-ealkyloxy- 
Ci-ealkyl. hydiDxyCi.6alkyl or Ci.6alkyloxycarbonyl; 
each R» independendy is hydrogen. Ci.6alkyl, hydroxy, mercapto. Ci-ealkyloxy. 
Ci.6alkylthio. halo or Ci.6alkyl<«ycart»nylCi.6alkyl ; 

20 

Gl is -CH=CH-(3i=CH-: -S-CH=CH- or -N=ai-NH- ; 
G2 is .CH=CH-CH=<31-. -(CH2)4-, -S-(CH2)2-. -S-(CH2)3-. -S.CH=CH-, 
. -CH=CH-0.. .NH.(CH2)2-. -NH.(CH2)3-. -NH-CH=CH-. -NH-N=CH-CH2 
.NH-CH=N- or -NH-N=CH- ; 



wo 92/01687 



PCT/EP91/01291 



7 

G3 is -CH=CH-CH=CH.. -CH2-NH-(CH2)2-. -S-CH=CH.. -S-(CH2)3-, 
-N=CH-CH=CH-. .CH»N.CH=CH-. -CH=CH-N=CH-. -CH=CH-CH=N-. 
-H=CH-N=CH- or -CH=N-CH=N- ; 
is -CH=CH-CH=CH-, -CH2-NH.(CH2)2-, -N=CH-CH=CH-, 
5 -CH=N.CH=CH.. -CHsCH-N^CH-, .CH=CH-CHsN-. -N=CH-N»CH. or 

-CH»N-CH«N.; 

05 is -CH=CH-CH=CH-. -N=CH-CH=CH-. -CH=N-CH=CH-. 
-CH=CH-N=CH-. -CH=CH-CH=N-. -Ns:CH-N=CH- or -CH=N-CH=N. ; 

06 is -CH=CH-CH=CH-. -N=CH-CH=CH-. -CH=N-CH=CH-. 

10 -CH=CH-N«CH-. -CH=CH-CH=N-. -N=CH-N=CH- or -CH=N-CH=N- ; 

wherein one or two hydrogen atoms in the benzene pan of the radicals of formula 
(c-2) or (c-3) or one or two hydrogen atoms in said radicals G', 02, G^, G*, or 
0* may be replaced by C,.fialkyl. Ci.6alkylthio, Ci.fialkyloxy or halo, when 
15 connected to a carbon atom; or by Ci.6alkyl, Ci.6alkyloxycaibonyl or arylCi^yl 
when connected to a nitrogen atom; and aiyl is as defined hereinabove. 

Aryl as used in the definidon of r4 and r5, in particular is phenyl optionally 
substituted with halo, Ci-^alkyl, hydroxy or Ci.salkyloxy; aryl as used in the 
20 definition of R^ in particular is phenyl optionally substituted with halo. 

Particular compounds are those compounds of formula d) wherein R represents 
hydrogen; m is 1; and R^ represents hydrogen or Ci-galkyl. 

25 A particular subgroup among the compounds of fonnula (I) comprises those 
compounds of fonnula (I) wherein -a1=a2.a3=a4. is a bivalent radical of formula 
(a-1) or (a-2): another particular subgroup among the compounds of fomula (I) 
courses diose oooqwunds of formula (I) wherein -A^sA^-A^sA^- is a bivalent 
radical having a fonnula (a-3) through (a-5); wherein one or two hydrogen atoms in said 

30 radicals (a-1) to (a-5) may each independentiy be replaced by Ci.6alkyloxy or hydroxy. 

More particular con^unds are diose compounds of any of die fonner groups or 
subgroups wherein B is NR2 O or CH2; and/or L is hydrogen. Ci.6alkyl. 
Ci.6alkylcarbonyl, Ci.6alkyloxycarbonyl, or a radical of fonnula (b- 1), (b-2), (b-3) or 
35 (b-4). 
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Still more particular compounds are those more particular compounds of formula (I) 



B is NH or CH2; and/or n is I or 2; and/or the moiety ""'■^"TT ^ is (2- 

wherein * 
or 

4-Ci^alkyl-l,3^xa2ol-5-yl)Ci^alkyl; (2- or 5-Ci^allcyI-l.3-oxa2ol-4-yl)Ci. 
4alkyl; (4-or5-Ci^aIkyH.3-oxa2oI-2-yl)Ci.4alkyl, l,3-oxazol-2-yl; l,3-oxa2ol-4-yl; 
5 l,3-oxaa>l-5-yl; (2- or 4-hydroxymethyl-l,3-oxa2oI-5-yl)Ci^alkyl; (2- or 5-hydroxy- 
methyH,3-oxazol-4-yl)Ci^alkyl; (4- or 5-hydroxymethyl-l,3-oxazoI-2-yl)Ci.4aIkyl; 
(2,4-di(Ci^alkyl)-1.3-oxa2ol-5-yl)CMalkyI;(2,5-di(Ci.4alkyl)-l,3-oxa2ol-4-yl)- 
CMalkyl or (4.5-di(Ci^alkyl)-1.3-oxa2ol-2-yl)Ci^alkyi. 

10 Interesting compounds within the present invention are those compounds of formula 
(I) wherein -AlaA^-A^asA*- represents a bivalent radical having the fomiula 
-CH=CH-CH=ai- (a-1) or -N«=CH-CH=CH- (a-2). wherein one hydrogen atom in 
said radical (a-1) may be replaced by halo, Ci-ealkyloxy or hydroxy; R represents 
hydrogen or methyU represents hydrogen, methyl or hydroxymethyl; m is I or 2; 

15 D represents CH2; B represents NH, NCH3, CH2, 0, S or SO, n is 0, 1 or 2; 

L represents hydrogen; Ci^alkyl; cyclohcxyl; propenyl, 3-phenylpropenyl; Ciujalkyl- 
oxycarbonyl; ot a radical of formula : 

.Alk-R3 (b-1); 

20 -Alk-Y-R4 (b-2); 

-Alk-Zl-C(=X)-Z2-R5 (b-3);or 

-CH2-CHOH-CH2-0-R6 (b^); wherein 

each Alk independently represents Cualkanediyl; R^ represents phenyl, 
25 hydroxyphenyl, Ci^alkyloxyphenyl, 3,4,5-nimethoxyphenyl, pyridinyl, tiiienyl, 

2- niethyl-5-oxa2olyl, 4,5-dihydro-4-cthyl-5-oxo-lH-tetia2olyl, 2,3-dihydro-6-methyl- 

3- oxopyridazinyl, 2-oxo-3<oxazolidinyl, 2-(amino or metfiylamino)-3,4-dihydro-3,6- 
dimcthyl-4-oxo-5-pyiuiiidinyl. 2-oxo-2Ii-l-benropyranyl, 3,7-dihydro-l,3-dimethyl- 
2,6-dioxo-lIi-puiin-7-yl, 2,3-dihydro-2-oxo-l-bcn2imida2olyl or a radical of formula 




(c4.a). 
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wherein G2 represents .CH=CH.CH-CH., -(C3l2)4-. -S-(CH2)2-, -S-iCai^y, 
.S-CH=CH-. .N(CH2)3. .N«C(CH3).CH2-. -N(CH3).N-C(CH3).; 
-N(CH3)-CH=CH. or CH=C(CH3).0- ; Y represents NH, 0 or S; represents 
hydrogen, CMalkyl, halophenyl. pyridinyl, halopyridinyl, pyrimidinyl. 1,4-dihydro- 
5 2.4-dioxo-3(2H)-pyiunidinyl, l,4.dihydnMK)xopyranidinyl, pyridazinyl, halo- 
pyridazinyl. l-methylimidazolyl, thiazolyl. 2-ainino-l,3,4-thiadiazolyI, 6-purinyl or 
imida2o[4,5-clpyiidinyl; and Z2 each independently represent O, NH or a direct 
bond; X represents O or S; represents hydrogen, CMalkyI, aminophenyl, Ci^alkyl- 
phenyl, pyridinyl, aminopyridinyl, aminopyrazinyl, 1-methylpyirolyI, funmyl or 
10 1-methylindoIyl; and R* represents phenyl. 

Particularly interesting compounds are those interesting compounds wherein 
-Ai»A2.A3aA*- represents a bivalent radical having the formula -CHsCH-CHsCH- 
(a-1) or -NsCH-CHaCH. (a-2), R represents hydrogen: the oxazolyl moiety has the 
15 formula 

-CH2. -CHz 

-CHj^O^CH, . ^O^CHj . CHj'^O^ . -CHj-^O-^CHjOH 
CH3 — CHj — CH, 

B represents NH, S or CH2; n is 1; L represents hydrogen, Ci^alkyl, 
20 hydroxyCi^alkyl, propenyl. 3-phenylpropenyl or a radical of formula 

-Alk.R3 (b-l): 

-Alk.Y-R4 (b.2); 

-Alk.NH-C(«0).R5-a (br3-a);or 

25 -Alk-a«0).Z2.R«> (b.3-b); wherein 

each Alk independently represents Ci.salkanediyl; R3 represents phenyl, 4-methoxy- 
phenyl, 4-hydn)xyphenyl, pyridinyl, thienyl, 4,5-dihydiD-4-ethyl-5-oxo-lH-tetrazolyl. 
2-oxo-2H-l-benzopyranyl, 2-(aniino- or methylamino)-3,4-dihydiD-3.6-dimeihyl-4- 
30 oxo-5-pyrimidinyl, 6-purinyl, or a radical of famula 
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o 



wherein G2 represenis -CH=CH-CH=CH-. -(CH2)4-. -S-(CH2)2-. -S-(CH2)3-. 
-S-CH=CH- or .N(CH3)-N*C(CH3)-CH2-; Y represents NH or O; represents 
5 pyrimidinyl. 5-ainino-l,3.4-thiadiazolyl, pyridazinyl, iniidazo[4,5-c]pyridinyl or 
l,4-dihydro^xo-2-pyriinidinyl; R^-a represents aminopyrazinyl or furanyl; 
lepiesents O; and R5->> represents hydrogen. 

Preferred compounds are any compounds of the above defined groups wherein 
10 -A 1=a2-a3=A^- is a bivalent radical of formula -CH=CH-CH=CH- (a-l)or 

-N=CH-CH=CH- (a-2); wherein one or two hydrogen atoms in said radicals (a- I) or 
(a-2) may each independcnUy be replaced by halo, Ci^alkyloxy or hydroxy; D is CH2: 



hydrogen; Ci^allcyl; a radical of formula (b-l) wherein R3 is aryl or Het; a radical of 
15 formula (b-2) wherein Y is NH or O and R^ is aryl or Het; or a radical of formula 
-Alk-NH-CX>Het (b-3-a); wherein each Het is pyridinyl, optionaUy substituted with 
amino or Ci-ealkyl; pyrimidinyl, optionally substinitcd with amino or Ci.f^\', 
pyrazinyl, optionally substinited with amino; thienyU furanyl; thiazolyl. optionally 
substiwted with Ci.6alkyl; imidazolyl. optionaUy substimted with Ci.6alkyl; tetrazolyl, 
20 optionally substituted with Ci-ealkyl; U.4-thiadia2olyl. optionaUy substimted with 
Ci-G^^ or a™no5 oxaxtAy^> optionaUy substituted with Ci^eaikyl; 4,5-dihydro-5-oxo- 
Ig-tetiazolyl, optionaUy substituted witii Ci-ealkyl; l,4-dihydro-2,4-dioxo-3(2H)- 
pyiimidinyl; 3,4-daiydro-4-oxopyrimidinyl optionaUy substimted with up to 3 
substitucnts selected ftom Ci-ealkyl amino and Ci-ealkylamino; 2H)xo.3^xazolidinyl; 
25 indolyU optionaUy substimied with Ci-fiaUcyl; phthalaanyU 2-oxo-2H-l-benzopyninyl; 
3,7-dihydn)-U-diinethyl-2,6-dioxo-lH-purin-7-yl, optionaUy substimted with 
Ci.6aU^l; 6-purinyl. or a bicycUc heterocyclic radical of formula (c- 1 ) to (c-8) as 
defined hereinabove, wherein R^O and R^ each independendy are hydrogen or 
Ci.6alkyl and in the radicals (c-2) and (c-3),xl is O, and; 

30 each aryl is unsubsrimted phenyl; phenyl substittited witii I or 2 substiments 

each independcnUy selected from halo, hydroxy, nitro, cyano. trifluoromethyl, 
Ci-eaUcyl and Ci-eaUcyloxy; and optionaUy fimher substimted with a tiiird substitueni 
. selected from halo, Ci-caUcyl or Ci-eaUcyloxy. 



and die oxaz(dyl radical cramected to D has die formula 




(R )m ; and/or L is 
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More preferred compounds are those preferred compounds wherein L is hydrogen 
orCi.3alJcyL 

5 Further more preferred compounds are those preferred compounds wherein L is a 
radical of formula -AIk-R3 (b-I) wherein r3 is 4.meihoxyphenyl: 4.hydroxyphenyl; 
ihienyl: thiazolyl optionally substituted widi Ci-^alkyl; oxazolyl; 4.5-dihydro-lH- 
lenazolyl optionally substituted with Ci.galkyl; 2.3KiihydTo-2H)xobenzimidazol-l-yl; 
l,4^hydro-2,4-dioxo-3(2H).pyrimidinyl: thienyl; 2-oxo-2H-l-ben2opyranyl or r3 is 
10 a radical of formula 



Still other more preferred compounds are those preferred compounds wherein L is a 
radical of formula -Alk-Y-R^ (b-2) wherein Y is NH or O and R-* is thiazolyl. 
pyiidinyl, 1,3,4-diiadiazolyl q>rionally substituted witii Ci.5alkyl or amino, 
pyrimidinyl optionally substituted witii amino, 6-purinyl, 3,4-dihydrD-4.oxo- 
20 pyrimidinyl. phthalazinyl or 3Ii-imidazo{4,5-cJpyridin-2-yl. 

The most preferred compound is l-[(2-inethyl-5MJxazolyl)methyl]-M-(l-methyl-4- 
piperidinyl)- lH-be nzimi ria7ol-2-amine. the solvates and the phaimaceutically acceptable 
addition salts tiiereof. 

25 

In order to siiiq)lify the structural representation of some of the conq)ounds and 
intennediates in die following preparations die moiety containing the imidazole group 
fused to a benzene, pyridine or pyiimidine ring will hereinafter be represented by the 
symbol Q. 




or 




O 



0 
(c-4-a) 



wherein G 1, and are as defined hereinabove. 
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The compounds of formula (1) can generally be prepared by reacting an intermediate 
of fonnula (ID with an appropriately substituted diamine of formula (ffl). 



0 

1 ' N 

(I) 



aD 

5 In this and the following reaction «:hemes W represents an ^^^J^'^^'^'^^l 
leaving group such as. for example, halo, e.g. chloro, bromo or todo; Ci.fialkyloxy. . 
Ci rtalkylthio, aiyloxy or arylthio; and Xl denotes O. S or NH. 

L derivatives of fomiula (n) wherein B is CH2 and W is halo may be generated in 
Sim, for example, by halogenating the corresponding caiboxyUc acid with thionyl 

10 chloride, phosphorous trichloride, phosphoryl chloride, polyphosphoric acui and the 
like reagents, lite reaction of (ID witit (ffl) may be conducted in a suitable reacuon-mert 
solvent such as. for example, a hydrocarbon. e.g.. benzene, hexane and the like; an 
ether e.g.. l.rK)xybisethane. tetrahydiofuran and Uie like; a ketone. e.g., 2.propan- 
one, i-butanone and the like; an dcohol, c.g.. methanol, ethanol. 2-propanol, 1-butanol 

15 and the like; a halogenaied hydrocarbon. e.g.. nicWoromethane. dichloromethane and 
tiie like; an organic add, e.g.. acetic add. propandcacidandti«like:adipolarap«^^ 

solvent eg.. MJa^limethylfonnamide. ILH-dimcthylacetamide and ti»e Uce; or a ^ 
imxoHC of such solv«»ts. Depending upon the nanire of the solvent and W n may be 
appropriate to add to the reaction mixn« a base such as is commonly employed m the 
20 artofcooductingH-alkylationreacdonsand/oraiodidesaltsuchasanal^ 
iodide. Bevaied temperatures and stirring may enhance the reacoon rate. 

InsomeinstancesthereactionofaDwith(nDtnayfirstyieldanintermediateof 

fonnula (H-a) which subsequently may be cyclized to the desired compound of formula 
(D, dtiicr in situ or. if desired, after isolation and purification. 



0 

I li— N 



X» HN A' J 
N-(CH7)„ HN A* 



(D 

, ^ II .a3 

V(CH2)„ HN' 

(n-a) 
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The compounds of formula (1) can also be prepared by reacting an intermediate of 
fomula (IV) with an intemiediate of formula (V) following an-known substitution 
reaction im)cedures. In (IV) and hereinafter, M is hydrogen when B is other than CH2. 
or M represents an alkali or earth alkaline metal such as. for example, Udiium or 
magnesium, when B tepresents CH2. 



R 

L-N y-B— M ■ (D 

^(CH2^ (V) 

(IV) 

Similarly, the compounds of formula (I) can also be prepared by reacting an 
intermediate of formula (VI) widi an intermediate of formula (VII) wherein M has the 
previously defined meaning. In formula (VI) and hereinafter Wl represents an appro- 
priate leaving group such as, for example, halo, e.g., chloro, bromo and the like: or a 
sulfonyloxy group such as, for example, methanesulfonyloxy, 4-methylbenzenc- 
sulfonyloxy and the like. 



M-B-Q 

a) 



^(CH2)b (vn) 

(VI) 

The compounds of fonnula (1) wherein B is -CH2-, said compounds being 
represented by formula (I-a), can also be prepared by reacting an intermediate of 
20 formula (Vm) with an intensKdiaie of formula (IX) or altemarively, by reacting an 
intermediate of fonnula (X) with an intermediate of formula (XI). 



f 

^ CH2W' 



M-Q 



/■/-\ 

^(CH2), (K) 



^(CH:)h 



'/-V W»-CH2.Q a-a) 



L-N )-M 
(X) 



^(diik (XI) 
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The reactions of (TV), (VI) , (Vm) and (X) with respectively (V), (VU), (DC) and 
(XI) may conveniently be conducted in an appropriate reaction-inen solvent such as for 
example, an aromatic hydrocarbon, e.g., benzene, raethylbcnzene and the like; an cdier, 
e.g. 1,4-dioxane, l.l'-oxybisethane, tetrahydrofuran and the like; a halogenated 

5 hydrocarbon, e.g. trichloromethane and the like; H.H-dimediyIformamide; H.N-di- 
methylacctamide; nitrobenzene; dimethylsulfoxide; l-methyl-2-pynolidinone and the 
like; and when M is hydrogen, said solvent may also be a Ci-galkanol, e.g.. methanol, 
ethanol, 1-butanol and the like; a ketone, e.g., 2-propanone, 4-metiiyl-2-pentanone and 
die like. In some instances, particularly when B is a hetooatom, the addition of an 

10 appropriate base such as, for example, an alkali metal carbonate or hydrogen carbonate, 
e.g., sodium carbonate, sodium hydrogen carbonate and the like; sodium hydride; or an 
organic base such as, for example, HJi-diethyletiianamine or H-d-methylethyl)- 
2-piopanamine and/or the addition of an iodide salt, preferably an alkali metal iodide, 
may be appropriate. Somewhat elevated temperatures and stirring may enhance the rate 

15 of the reactiwi. A convenient alternative for reacting the intemnediate of formula (IV) 
wherein -B-M represents •NH2 widi die reagents of formula (V) comprises stirring and 
heating the teactants in die presence of copper metal in a reaction-inert solvent such as 
described hereinbefore, in particular a dipolar aprotic solvent, e.g. £LN-dimed)yl- 
fcnmamide, N.N- dimethvlacetamide and the like. 

20 

The compounds of formula (1) wherein B is -NR^-, said compounds being 
represented by formula (I-b), can also be prepared by reacting an intermediate of 
formula (XII) with an intermediate of formula (VH) wherein B-M represents a radical 
-NR2.h, said intermediate being represented by formula (Vll-a), following art-known 
25 reductive H-alkylation pmedures. 



^(CHJ^ (vn-a) 



^(CH2)„ 

(xn) ^-^^ 

The reaction of (XII) with (Vll-a) can convenientiy be carried out by mixing die 
reactants in a suitable reaction-inert solvent with an appropriate reductant Preferably, 
30 die ketone of formula (XII) is first reacted witii die intennediate of formula (Vn-a) to 
form an enamine, which optionally may be isolated and furtha purified, and 
subsequendy reducing said enamine. Suitable solvents are, for example, water, 
Ci.6alkanols, e-g., nwdianol edtanol, 2-propanol and die like; ediers, e.g., 
1,4-dioxane and die like; halogenated hydrocarbons, e.g., trichloromediane and die like; 
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dipolar aprotic solvents, eg., lili-dimethylformainidc, HJi-dimethylacctamide. 
dimcthylsulfoxide and the like: or a mixnire of such solvents. Appropriate rcductants are 
for example, metal or complex metal hydrides, e.g., sodium borohydride, sodium 
cyanoborohydride, lithium aluminum hydride and the like. Alternatively, hydrogen in 
5 the presence of a suitable catalyst such as, for example, palladium-on-charcoal, 
platinum-on-charcoal and the like may be used as reductant In order to prevent the 
undesired further hydrogenation of certain functional groups in the reactants and the 
reaction products it may be advantageous to add an apprc^riate catalyst poison to the 
reaction mixnire such as, for example, thiophene and the like. 

10 

The compounds of formula (I-b) wherein r2 is H, said compounds being 
represented by formula (I-b-1), can also be prepared by a cydodesulfurization reaction 
of an appropriate thiourea of formula (Il-a) wherein is S, said thiourea being 
represented by formula (Il-a-l), which may be fonned in situ by condensing an 
IS isothiocyanate of formula (Xm) widi a diamine of formula (IQ). 

Said cydodesulfurization reaction may be canied out by reacting (II-a-1) with an 
appropriate alkyl halide, preferably iodometiume, in a suitable reaction-inert organic 
solvent such as a Ci.5alkanol, e.g., metiianol, ethanol. 2-propanol and the like. 
Alternatively, said cydodesulfurization reaction may also be carried out by the reaction 
20 of (Il-a-l) witii an appropriate metal oxide or salt such as, for example, a Hg(II) or 

Pb(II) oxide or salt, e.g.. HgO, HgCl2. Hg(0Ac)2. PbO or Pb{0Ac)2 in an appropriate 
solvent following art-known procedures. In some instances it may be appropriate to 
supplement the reacrion mixture with a small amount of sulfur. Also methanediimides, 
especially dicyclohexyicartxxiiimide may be used as cyclodesuifurizing agents. 




(xni) m 




(n-a-l) (I-b-1) 
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The compounds of formula (I) can also be prepaitd by M-^yl^ting an intemiediate 
of fonnula (XV) with an appropriate alkylating reagent of formula (XIV). 




5 (XV) (I> 

Said H-alkylauon reaction can convcnicndy be conducted in a rcacdon-inen solvent 
such as, for example, water, an aromatic hydrocarbon, e.g., benzene, methylbenzene, 
dimethylbenzene and the like; an alkanol, e.g., medianol, eihanol, 1-butanol and the 

10 like; a ketone, e.g., 2-propanone, 4-methyl-2-pentanonc and the like; an ether, e.g., 
tetrahydrofiiran, 1,4-dioxane, l,r-oxybisethane and die like; a dipolar aprotic solvent, 
e.g.. NiN-ditnethylformamide, Ii^-<iimethylacetamide, dimediylsulfoxidc, nitro- 
benzene, 1 -mediy 1-2-pyrrolidinone and the like; or a mixture of such solvents. The 
addition of an appropriate base such as, for example, an alkali or an earth alkaline metal 

IS carbonate, hydrogen carbonate, alkoxide, hydride, amide, hydroxide or oxide, e.g., 
sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium 
methoxide, sodium ethoxide, potassium tert butoxide, sodium hydride, sodium amide, 
sodium hydroxide, calcium carbonate, calcium hydroxide, calcium oxide and the like; of 
an organic base, such as, for example, an amine, e.g., li,H*<iicthylethanamine. 

20 ll-(l-mcthylethyl)-2-prc^ianamine, 4-ctiiylmorpholine, pyridine and die like may be 
utilized to pi^ up the add which is liberated during die course of die reaction. In some 
instances die addition of an iodide salt, preferably an alkali metal iodide, is appropriate. 
Somewhat elevated temperatures and stirring may enhance die rate of the reaction. 
Additionally, it may be advantageous to conduct said fi^alkylation under an inert 

25 atnx)sphere such as, for example, oxygen-free argon or nitrogen. . 

Alternatively, said M-alkylation may be carried out by applying an-fcnown 
conditions of phase transfer catalysis reactions. Said conditions comprise stirring die 
reactants with an appropriate base and optionally under an inen atmosphere as described 
hereinabove, in die presence of a suitable phase transfer catalyst such as, for example, a 

30 trialkylphenylmediylammonium, tetraalkylammonium, tetraalkylphosphonium, 
tetraarylphosphonium halide, hydroxide, hydrogen sulfate and die like catalysts. 
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n 

The compounds of formula (1) wherein L is other than hydrogen, said L being 
represented by L^, and said compounds being represented by formula (M) can also be 
prepared by H-alkylating a compound of formula (1) wherein L is hydrogen, said 
compound being represented by (I-c), with an alkylating reagent of fomula (XVI). 



R 



rk L^-W rK 

H-N y-B-Q ► L'-N ' )-B-Q 

^(CH2)„ (XVI) '^(CH2)„ 

(I-«) . (I-d) 

Said li-alkyladon is conveniendy conducted following an-known li-alkylaiion 
procedures as described hereinabove for the preparation of (l) from (XIV) and (XV). 



The compounds of fonnula a-d) wherein L is Ca-ficydoalkyl, Ci-nalkyl. a radical 
of fonnula (b-1), (b-2) or (b-3), said radicals being represented by the radical L^H- and 
said compounds by formula (l-d-l) can also be prepared by the reductive H-alkylarion 
reaction of (I-c) with an appropriate ketone or aldehyde of formula l2=0 (XVII), said 
15 l2=0 being an intermediate of formula l2H2 wherein two geminal hydrogen atoms are 
replaced by O, and l2 is a geminal bivalent radical comprising Cs-ecycloalkylidene, 
Ci.i2alkylidene, R3^i.6alkyiklene. R^-Y-Ci-ealkylidene and R5.z2.C(=X)-z1- 
Ci.6alkylidene. 



Reductive / 

T 



R 

^ Q 



ij-alkylation ^(CHjX, 
(XVn) (I-d-1) 

Said reductive li-alkylation can conveniendy be carried out following the procedures 
described hereinabove for die preparatiwi of compounds of formula (I-b) from (Vn-a) 
and (XII), more particulariy following die catalytic hydrogenation procedures. 

25 The compounds of formula (I) wherein L is a radical of formula (b-2) and R"* is aryl 
or Het, said R^ being represented by R^a and said compounds by formula a-d-2) may 
also be prepared by alkylating a compound of formula (I) wherein L is a radical of 
fonnula (b-2) and R^ is hydrogen, said compound being represented by formula 
(I-d-3), witii a reagent of formula (XVEI). 

30 
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R 

H-Y-ADc-N y- 

^(CH:)„ 




R*^-Y-A]k— N 



'^(CH2)„ 




(xvm) 



a-d-3) 



a-d-2) 



Similarly, the compounds of fiwmula a-d-2) may also be prepared by treating a 
compound of formula (L-d-A) with a reagent of formula (XK). 



The alkylaiion reactions of (I-d-3) with (XVm) and a-d-4) with (XIX) may con- 
veniently be conducted in an inert organic solvent such as, for example, an aromatic 

10 hydrocarbon, e.g., benzene, methylbenzene, dimediylbenzenc; a ketone, e.g., 

2-propanone. 4-mcthyl-2-pentanone; an ether, e.g., 1,4-dioxane, l.l'-oxybisethane. 
tctrahydrofuran; and a dipolar aprotic solvent, e.g., HJi-dimethylformamide; NJl-di- 
methylacetamide; dimethyl sulfoxide; nitrobenzene; l-methyl-2-pyirolidinonc; and the 
like. The addition of an appropriate base such as, for example, an alkali metal carbonate 

1 5 or hydrogen carbonate, sodium hydride or an organic base such as. for example, 

HJl-diethylethanamine or H-(l-methylethyl)-2-propanamine may be utiUzed to pick up 
the acid which is liberated during the course of die reaction. Somewhat elevated 
temperatures may mhance die rate of the reaction. 

20 The conqmunds of formula d) wherein L is a radical of formula (b-3), is NH, 
Z2 is odier tiian a direct bond and X is otfier tiian NR9, said Z^ and X being represented 
by z2-a and X2, and said compounds by (I-d-5), can be prepared by reacting an 
isocyanate (X2 ■ O) or isotfuocyanate (X2 « S) of formula (XXI) witii a reagent of 
formula (XX). 




(I-d-4) 



(I-d-2) 




(XXI) 



(I-d-5) 
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The compounds of fomula (I) wherein L is a radical of formula (b-3), z2 is hfH, 
Zl is other than a direct bond and X is other than NR9, said and X being represented 
by Zl-a and X^ and said compounds by (I-d-6), can be prepared by reacting an 
isocyanate (X2 = 0) or isothiocyanate (X2 = S) of formula (XXD) with a compound of 
5 formula (I-d-7). 

R . R 

/-A R^-N=C=X2 I 

H.Z'-.Alk-N )— W3 ► R*-NH-C-Z'--Alk-N- ' )— 

^(CHj). (XXII) V(CH2), 

(I-d-7) (I.d.6) 

The reaction of (XX) with (XXI), or (XXII) with a-d-7) can generally be 
1 0 conducted in a suitable reaction-inert solvent such as. for example, an ether, e.g.. 

letrahydrofuran and the like, a halogenated hydrocarbon. e.g.. trichloromethane and the 
like. Elevated temperatures may be suitable to enhance die rate of the reaction. 

The compounds of formula Q) wherein L is a radical of formula (b-3), Z2 is a direct 
15 bond, Zl is other dian a direct bond and X is other than NR9 said Z^ and X being 
represented by Z^-* and X2, said compounds being represented by (I-d-8), can be 
prepared by reacting a reagent of fomula (XXm) or a reactive functional derivative 
thereof with a compound of formula (I-d-7). 

/ II R 

/7"\ R'-C-OH X* / 

\(CHax. (xxni) V(CHir 

20 (I-d-7) a-d-i) 

The reaction of (XXUI) with a-<l-7) may generally be conducted following an-known 
esterificadon or amidation reaction prxedures. For example, the carboxyfic acid may be 
convened into a reactive derivative, e.g., an anhydride or a carboxylic acid halide, which 

25 subsequenUy is reacted witfj a-d-7); or by reacting (XXIXI) and a-d-7) witii a suitable 
reagent capable of forming amides or esters, e.g., liIi-inethanetetraylbis[cycIo- 
hexaminej, 2-chlorD-l-methylpyridinium iodide and the like. Said reactions may most 
conveniently be conducted in a suitable solvent such as, for example, an ether, e.g., 
tetrahydrofuran, a halogenated hydrocarbon, e.g., dichloromethane, trichloromethane. a 

30 dipolar aprotic solvent and the like. The additim of a base such as, for example, I^.> J-di- 
ethylethanamine and the like may be appropriate. 
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The compounds of fonnula (1) wherem L is a radical of fonnula L3-C2-6alkanediyl, 
said l3 being aryl, Het or a radical of formula r5-z2-C(=X)-, and said compounds 
being leptesented by formula a-d-9), may also be prepared by the addition reaction of a 
compound of formula (I-e) to an appropriate alkene of formula (XXIV). 

L^-C2-6alkcnediyl-H /-A 

H-N Vb-Q ■ L^-C2,salkancdiyl-N )-B— Q 

• \cHi)n (XXIV) ^<P^ 

at) ^'-^-^^ 

The compounds of formula (I) wherein L is 2-hydroxy-C2-6alkyl or a radical of 
formula (b-4), said compounds being represented by formula G-d-lO). can be prepared 
10 by reacting a compound of formula (I-c) with an epoxide (XXV) wherein R^^ is 
hydrogen, Ci^allcyi or a radical R6-O-CH2-. 

R 0 R 

H-N )— B— Q ■ R"-CH0H-CH2-N )— B-Q 

^(CHaX, (XXV) \cH2)n 

a^) a-d-10) 

15 The reaction of a-c) with respectively (XXIV) and (XXV) may be conducted by 
sailing and, if desired, heating the reactants in a reaction-inert solvent such as. for 
example, a ketone, e.g., 2-propanone, 4-mcthyl-2-pentanone, an etiier, e.g., tetra- 
hydiofiiran, l.l'-oxyWsethahe, an alcohol, e.g., tnethanol, ethanol, 1-buianol, a 
dipolar aproric solvent, e.g.. HJl-dimethylfoimamide, MJi-dimethylacetanude. and dae 

20 like. 

The con^unds of fonnula (I) wherein r3, R^ or r5 are Het, may also be prepared 
following art-known procedures for preparing heterocyclic ring systems or foUowing 
analogous methods. A number of such cyclization procedures are described in for 
25 example, US-4,695,575 and in die references cited dierein, in particular US-4.335,127; 
4,342,870 and 4,443,451. 

The compounds of fonnula (D can also be converted into each other following art- 
known procedures of functional group transfonnation. Some examples of such proce^ 
30 duies are died herdnafter. TTie compounds of fonnula (1) containing a cyano substiment 
can be convened into the conesponding amines by stining and, if desired, heating the 
starting cyano conapounds in a hydrogen containing medium in the presence of an 
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appropriate catalyst such as. for example, platinum-on-chaicoal. Raney-nickel and the 
like catalysts. Suitable solvents are, for example, methanol, ethand and die like. Amino 
groups may be alkylated or acyiaied following art-known procedures such as. for 
example. N-alkylation, H-acylarion. reductive M-alkylarion and the like methods. The 
compounds of foimula (I) containing an amino group subsdnited mrh a radical 
arylmethyl. may be hydrogenolyzed by treating the starting compound widj hydrogen in 
the presence of a suitable catalyst, e.g.. paUadium-on-chareoal, plarinum-on-chareoal 
and the like, preferably in an alcoholic medium. The compounds of formula (1) wherein 
L is methyl or phenylmediyl can be convened into compounds of formula (I) wherein L 
is a Ci-eaikyloxycarbonyl group by reacting the methyl or phenylmethyl derivative with 
Ci-ealkyloxycarbonyl halides such as, for example, ethyl chloroformate in a suitable 
reaction-inert solvent and in the presence of a base like lili-diethylethanamine. The 
compounds of formula (D wherein L is hydrogen can be obtained from compounds of 
formula a) wherein L is phenylmethyl or Ci-ealkyloxycarbonyl foUowing art-known 
procedures like catalytic hydrogenarion or hydrolysis in an acidic or alkaline medium 
depending on die nature of L. 

In all of the foregoing and in die following preparations, die reaction products may 
be isolated ftom die reaction mixture and, if necessary, fiirdier purified according to 
mediodologies generally known in die art 

Some interaiediates and starting materials in die foregoing preparations are known 
compounds which may be prepared according to art-known mediodotogies of preparing 
said or similar compounds and odiers are new. A number of such preparation mctfiods 
wUl be described hereinafter in more detail. 

Starting materials such as die intermediates of formulae GD. (IV), (VI), (Vm), (X). 
(Xn), (Xni) and (XV) can convenienUy be prepared following procedures similar to 
diose described in for example, US-4.2 19,559; 4.556,660; 4,634,704; 4,695.569; 
4,695,575. 4,588.722, 4,835,161 and 4.897.401 and in EP-A-0.206.415; 0.282.133; 
0.297.661 and 0,307.014. 

The intermediates of formula (HI) can be prepared firom an aromatic starting material 
widi vicinal halo and nitto substinients (XXVU) by reaction witii a suitable amine of 
formula (XXVI), followed by art-known nitro-to-amine reduction. 



wo 92/01687 



PCT/EP9I/01291 



2X 

0 



I 



^^X^4^a3 (XXVI) o,j,A^4^ 
(xxvn) 

The intermediates of fonnulae (V). (VII). (K) and (XI) then, can be prepared from, 
the intermediates of formula (111) foltowing an-known procedures of converting 
5 aromatic products with vicinal amino groups into benzimidazoles, imidazopyiidines 
and/or purines. 

The compounds of formula (1), the pharmaceuticaUy acceptable acid addition salts 
and stereocheraically isomeric forms thereof possess useful pharmacological properties. 

10 \tofc particularly, tiiey are active antiallergic and anfihisiaminic compounds which 
activity can clearly be demonstrated by, e.g.. tfie results obtained in the test "Protection 
of Rats from Compound 48/80-induced letiiaUty", die "PCA (passive cutane 
anaphylaxis)-test in Rats" described in Dmg Dev. Res.. 5. 137-145 (1985), die "Hista* 
mine-induced lediaUty test in Guinea Pigs" and die "Ascaris Allergy test in Dogs". The 

15 latter two tests are described in Arch. Int. Pharmacodyn.Ther. 251. 39-51 (1981). 

The compounds of the present invention advantageously show a broad spectrum 
antiallergic profile, which can be evidenced by the excellent results obtained in the 
diversity of test procedures cited hereinbefore. As a second advantageous feanire of die 
20 compounds of formula (D there is die fact that diey also have an attractive phaimacold' 
gical profile adaptable to the continously changing circumstances of antiallergic dierapy. 
In particularly, they show a rapid onset of action and a particularly interesting duration 
of effect, neither too shon nor too long. 

25 In view of Uieir antiallergic properties, die compounds of formula (I) and dieir acid 
addition salts arc very useful in die treatrtKnt of broad range of allergic diseases such as, 
for example, allergic rfiinitis, allergic conjunctivitis, chronic urticaria, allergic asdima 
and die like. 

30 In view of dwir useful antiallergic properties die subject compounds may be 

formulated into various pharmaceutical forms for administration purposes. To prepare 
die antiallergic compositions of diis invention, an effective amount of die particular 
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compound, in base or acid addition salt fonii, as the active ingredient is combined in 
intimate admixnire with a phamiaceutically acceptable carrier, which canier may take a 
wide variety of forms depending on the fom of preparation desired for administration. 
These pharmaceutical compositions are desirably in unitary dosage form suitable. 
5 preferably, for administration orally, rectally. pcrcutaneously, or by parenteral injection. 
For example, in preparing the compositions in oral dosage form, any of the usual 
phsmnaceutical media may be employed such as. for example, water, glycols. oUs. 
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, 
elixirs and solutions: or soUd carriers such as starches, sugars, kaolin, lubricants. 
10 binders, disintegrating agents and the like in the case of powders, pills, capsules and 
tablets. Because of their ease in administration, tablets and capsules represent the most 
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are 
obviously employed For parenteral compositions, the carrier wiU usually comprise 
sterile water, at least in large pan, though other ingredients, for example to aid 
15 solubiUty. may be included. Injectable solutions, for example, may be prepared in 
which the carrier comprises saline sohition. glucose solution or a mixture of saline and 
glucose solution. Injectable suspensions may also be prepared in which case appropriate 
liquid carriers, suspending agents and the like may be employed. In die compositions 
suitable for percutaneous administrBtion. the carrier optionally comprises a penetration 
20 enhancing agent and/or a suitable wetting agent, optionaUy combined with suitable 
additives of any nature in minor proportions, which additives do not introduce a 
significant deleterious effect on the sidn. Said additives may faciUtate the administration 
to die skin and/or may be helpful for preparing the desired compositions. TTiese 
compositions may be administered in various ways, e.g., as a transdermal patch, as a 
25 spot-on or as an ointtnent Acid addition salts of (D due to their increased water 
solubility over die corresponding base form, are obviously more suitable in U»e 
preparation of aqueous compositions. 

It is especially advantageous to formulate die aforementioned pharmaceutical 
compositions in dosage unit form for ease of administration and uniformity of dosage. 
30 Dosage unit form as used in die specification and claims herein refers to physically 
discrete units suitable as unitary dosages, each unit containing a predetermined quantity 
of active ingredient calculated to produce die desired therapeutic effea in association 
widi die required pharmaceutical carrier. Examples of such dosage unit forms are tablets 
(including scored or coated tablets), capsules, pUls, powder packets, wafers, injectable 
35 solutions or suspensions, teaspoonfuls, tablespoonfuls and die like, and segregated 
multiples diereof. 
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The present invention also relates to a method of treating wann-bloodcd animals 
suffering from said allCTgic diseases by administering to said warai-blooded animals an 
effective antiallergic amount of a compound of formula (I) or a phannaceutically 
acceptable acid addidcxi salt form thereof. 
5 Those of skill in treating allergic diseases in warm-blooded animals could easily 
determine the effective amount from the test results presented hereinafter. In general it is 
contemplated that an effective antiallergic amount would be from about 0.001 mg/kg to 
about 20 mg/kg body weight, and more preferably from about 0.01 mg/kg to about 
5 mg/kg body weight 

10 

The following examples are intended to illustrate and not k> limit the scope of the 
present invention in all its aspects. Unless otherwise stated all pans therein are by 
weight 

15 Frprrimental nart 

A Prenararion of the intemiediates 

£sami2l&l 

a) To a suspension of2S.4 parts of 2-potassium-lH-isoindoIe-l,3(2H)-dione in 141 
pans of lUi-dimethylformamide there was added dropwise a solution of 22 parts of 

20 S-(bromomethyl>2-ii»diyloxazole in 141 pans of ^ Ji-dimethylfonnamide. After 
Stirling for 18 hours at room temperature, the reaction mixture was evaporated. The 
residue was paititimed between water and dichlorometiiane. The organic layer was 
separated, dried, filtered and evaporated. The residue was crystallized from acetonitrile 
in 2 fractions, yielding 24.2 parts (79.9%) of 2-[(2-med»yl-5-oxazolyl)metiiyl]-lH- 

25 isoindole-1.3(2H)-<lione(interm. 1). 

b) A mixture of 12 pans of intermediate 1 and 100 ml of hydrochloric acid 7N was 
stirred for 4 hours at reflux temperature and for 1 8 hours at room temperature. The 
reaction mixture was filtered and the filtrate was concentrated. The residue was diluted 
with some water and basified widi NaOH. The product was extracted with 

30 dichloiomethane and the extract was dried, filtered and evaporated, yiekiing 4.3 pans 
(76.7%) of 2-methyl-5-oxazolemethanamine (interm 2). 

c) To a mixture of 5.95 parts of 2-chloro-3-nitropyridine, 79 pans of ethanol and 4.3 
parts of intennediate 2 there were added 3.78 pans of sodium hydrogen carbonate. After 
stirring for 6 hours at reflux temperature, tite reaction mixnire was evaporated. The 

35 residue was partitioned between dichlorranethane and water. The organic layer was 
separated, dried, filtered and evaporated. The residue was co-evaporated wirii 



wo 92/01687 



PCr/EP91/01291 



2r 

methylbenzene. yielding 8.4 pans (95.6%) of Ii-[(2-methyl-5-oxazolyl)methyl]-3-nitro- 
2-pyridinaniine (inteim. 3). 

d) A mixture of 8.4 parts of inieimediate 3. 2 pans of a solution of thiophene in 
methanol 4% and 198 pans of methanol was hydrogcnated at normal pressure and loom 

5 temperature in the presence of 2 pans of palladium-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up. the catalyst was fUtered off and the filtrate 
was evaporated, yielding 7.6 parts (100%) of 2j2.[(2.niethyl-5-oxa2olyl)methyl]-2.3- 
pyridinediamine (inteim. 4). 

e) A mixture of 7.64 pans ,of intermediate 4, 165 parts of tetrahydrofuran, 8.04 parts of 
10 ethyl 4-isothiocyanato-l-piperidinecarboxylate and 94 pans of N.N-dimethylformamide 

was stirred for 20 hours at SCC The reaction mixture was used as such for funher 
synthesis. Theoretical yield : 15.7 parts (100%) of ethyl 4-[[[[2-[[(2-methyl-5- 

oxa2olyl)meihyl]amino]-3-pyiidinyllamino)thioxoincthyl]amino]-l-pipeiidine- 
carboxylate (intenn. 5). 

15 In a similar manner there were also prepared: 

ethyl 4.[[([4.[[(^melhyl-5•0xa2olyl)methyllaln^no].3-pyIidinyl]amino]thioxo- 
methyl]amino^l-pipeIidinecarboxylate (intom. 6), 

ethyl 4-[[[(4-[[(2-inethyl-5-<«a2olyl)mcthyl]amino]-5-pyriinidinyl]amino]thioxo- 
meti)yl}anninoM<piperidinecarboxylate (interna. 7) and 
20 ethyl 4-[[([3-[[(2-methyl-5-oxa2olyl)methyl]anMnoJ-4-pyiidinyI]aminoJihioxo- 
mediyUanninoM-piperidinecarboxylate (interm. 8). 

f 

Example 2 

a) To a mixture of 795 pans of diy tetrachloromethane, 40. 1 pans of M-bromo- 
25 succinimide and a few pans of benzoylperoxide there were added 25 parts of 2,4.5-tri- 
methyloxazolc under a nitrogen atmosphere. The whole was stirred for 1 hour at reflux 
temperature. After cooling in an ice/salt bath, the reaction mixture was filtered and the 
filtrate was evaporated, yielding 42.7 pans (99.9%) of 5-(bromomcthyl)-2,4. 
dimethyloxazole (interm. 9). 
30 b) To a mixnire of 43 pans of intermediate 9 in 423 parts of iLN-dimethylformamidc 
tiiere were added ponionwise 23.75 parts of M-foraiyl-H-sodiumformamide. After 
stirring for 1 hour at SO'C and for 1 8 houn at room temperanire, the reaction mixnire 
was evaporated, yielding 41 parts (100%) of K-[(2,4^methyl.5-oxazolyl)methyll-Ii- 
foimylformamide (inteim. 10). 
35 c) A mixture of 41 pans of intermediate 10, 152 pans of hydrochloric acid (cone.) and 
395 parts of ethanol was stirred for 1 hour at refiux temperature and for 18 hours at 
room tenqwranire. The reaction mixture was filtered and the precipitate was washed with 
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ethanol. The combined filtrates were evaporated and the residue was taken up in ice- 
waier. After basifying with NaOH (aq.). the product was extracted with dichloro- 
methane. The extract was dried, filtered and evaporated, yielding 28 parts (98.6%) of 
2,4-dimethyl-5-oxa2olemethanainine(interm. 11). 

5 d) A mixture of 28 parts of intermediate 1 1 , 395 parts of ethanol. 37.7 parts of 

2-chloro-3-nitropyridine and 23.85 parts of sodium carbonate was srined for 6 hours at 
reflux temperaniit. The reaction mixture was evaporated and the residue was taken up in 
water. The product was extracted with dichtoromethane and die exiraa was dried, 
filtered and evafKjrated. The residue was purified by colunm chromatography (HPLC ; 

10 siUca gel ; hexane / GhCOOCiHs 60:40). The eluent of the desired fraction was 

evaporated, yielding 27 parts (48.3%) of H-[(2,4-dimethyl-5-oxazolyl)methyll-3-nitro- 
2-pyridinamine (interm. 12). 

e) A mixture of 26.5 parts of intermediate 12, 3 parts of a solution of thiophene in 
methanol 4% and 316 pans of medianol was hydrogenated at noraial pressure and room 
15 temperanut in the presence of 4 pans of platinunHm-charcoal catalyst 5%. After the 
cateulated amount of hydrogen was taken up. the catalyst was filtered off and the filtrate 
was evaporaiBd. yielding 21.8 pans (100%) of li2-[(2,4-dimeihyl-5-oxazolyl)methyll- 
2,3-pyiulinedianiine (intexm. 13). 

20 Example? 

To a solution of 33.63 parts of l-amino-4-medioxy-2-nitrobenzene in 282 parts oiUM- 
dimethylformamuie there were added 21.2 parts of sodium carbonate and a solution of 
35.2 pans of 5-biomomethyl-2-methyloxazole in 94 pans of £i,N-dimethylformamide. 
The whole was stirred for 20 hours at 70'C and was tiien evaporated. The residue was 

25 taken up in water and the product was extracted widi dichloromethane. The extract was 
dried, filtered and evqxjraied. The reskiue was purified by column chromatography 
(silica gel ; 01202 / OisOH 95:5). The eluent of the desired fraction was evaporated 
and the residue was ciystallized from petroleum edier. The product was filtered off and 
dried, yielding 30 parts (57.0%) of ll-(4-methoxy2-nitrophenyl)-2-metfiyl-5- 

30 oxazoleroethanamine (interm. 14). 

FoUowing the procedure of Example 1 (d) and (e), intermediate 14 was convened into 
ethyl 4-[[[[5-medioxy-2-[[(2-methyl.5K)xa2olyl)meihyl]aniino]phenyllaminolthioxcK 

metiiyl]amino]-l-pipetidinecarboxylate (interm. 15). 
35 £2miiEl£j 

a) To a stined mixnirc of 412 pans of IS, li'-metiianeteiraylbis(cyclohexanamine] and 
2225 parts of tetrahydrofuran there were added dropwise 1092 pans of carbon disulfide 
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and, after cooling to -lO'C, portionwise 228 parts of l-mcthyl-4-pipcridinanunc. The 
whole was stirred for 1 hour at room temperature and was then evaporated. The residue 
was recrystallized from 2^'-oxybispr(^ane. The product was filtered off and dried, 
yielding 416.6 parts (100%) of 4-isothiocyanato-l-methylpiperidine (interm. 16). 
5 b) To a mixture of 28 parts of intermediate 1 1 in 395 parts of ethanol dierc were added 
37.7 parts of 2-chloro-3-nitropyridine and 23.85 parts of sodium carbonate. After 
stirring for 6 houn at reflux temperature, the reaction mixnire was evaporated. The 
residue was talcen up in water and the product was extracted with dichloromethane. The 
extract was dried, filtered and evapoiated and the residue was purified by column 
10 chromatography (silica gel ; hexane / OiaCOOCaHs 60:40). The cluent of the desired 
fractions was evaporated, yielding 27 pairs (48.3%) of H-[(2,5-dimethyl-4-oxa2olyl)- 
methyl]-3-nitn>-2-pyridinamine (interm. 17). 

Fdlowing the procedure of Example 1(d) and (e). intermediate 17 was converted into 
H-[2-[((2,5-diinethyl-4-oxa2olyl)inethyl]aminol-3-pyridinyll-H'-(l-incthyl.^ 
15 piperidinyl)thiourea (inteim. 18). 

In a similar manner there were also prepared : 

K-[^n«thoxy-2-[[(2-niethyl-5-oxazolyl)niethyl]amino]phenyll.M-(l-methyI-4. 
pipeiidinyDthiouiea (intena 19) and 

N-[4-fluoro-2-[I(2-methyl-5K)xazolyl)methyl]aminolphenyl]-2f-(l-niethyl-4- 
20 piperidinyDthiourea Cinteim. 20). 



a) To a mixture of 6.2 parts of ethyl 5-mediyl-2-oxazoIecarboxylate and 191 parts of 
dry tetrachloromethane there were added 7.1 parts of H'bromosuccinimide and a few 

25 parts of benzoylperoxide under a nitrogen atmosphere. The whole was stirred for 1 hour 
at reflux tempmxan. After cooling, the reaction mixture was filtered and the filtrate was 
evaporated, yielding 1 1 parts (100%) of etiiyl 5-(bn>momethyl)-2-oxazolecarboxylate 
(intern 21). 

b) To a mixture of 11.52 parts of ethyl 4-[(lH-benzimida2ol-2-yl)aminoI-l- 

30 piperidinecarboxylate and 235 parts of H Ji-dimethylformamide there were added 
portionwise 1.92 parts of a dispersion of sodium hydride in mineral oil (50%). After 
stining for 1/2 hour, there was added diopvnx a solution of 1 1 parts of intermediate 21 
in 47 parts of Ii.H-dimethylfoni)amide, while cooling on ice. The whole was stirred for 
18 hours while slowly wanning to room temperature. The reaction mixnire was 

35 evaporated and die residue was partitioned between wata and 4-mediyl-2-pentanone. 
The organic layer was dried, filtered and evaporated and die residue was purified by 
cohimn chromatography (silica gel : CH2CI2 / CH3OH 95:5). The eluent of the desired 
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fraction was evaporated and the residue was successively crystallized from 2.2'-oxybis- 
propane and acctonitrile. The product was filtered off and dried, yielding 10 parts 
(56.6%) 0/ ethyl 4-[[l-[[2-(ethoxycarbonyl>5-oxazolyllmethyll-lii-ben2ixnidazol-2- 
yljaminoj-l-piperidinecaiboxylaie: mp. 1311X (imenn. 22). 
5 In a similar manner there was also prepared: 

la^methylethyl 4-[[l-[[2-(ethoxycarbonyl).5-oxazolyllmcthyl]-lH-benzimida2ol-2- 
yllamino]-l-pip«idinecaiboxylate; mp. 199.8*C (intenn. 23). 

Esamclsi 

10 a) To a mixture of 38.1 parts of 2-chloro- IH-benzimidazole and 235 parts of Hii- 
dimethylfbrmamide there were added 44 pans of 5-bn)momethyl-2-mcthyloxazole, 26.5 
pans of sodium carbonate and a few crystals of potassium iodide. After sdning for 1 8 
hours at 70*C, the reacdm mixture was evaporated and the residue was partitioned 
between water and dichloromethane. The organic layer was separated, dried, filtered and 

15 evaporaied. The residue was crystallized from 2,2'-oxybispropane .(2x), yielding 9.01 
parts (14.6%) of product Evaporadon of the combined modier liquors yielded an 
additional 10.23 pans (16.5%) of product Total yield : 19.24 pans (31.1%) of 
2-chlOTo-l-[(2-mediyl>5H»(azolyl)inethyl]-lM-benziroidazol^ mp. lOLO^C 
(interro. 24). 

20- b) Amixtureof 14.73 parts of intermediate 24, 5.03 parts of thiourea and 79 parts of 
cthanol was sdired for 4 hours at reflux temperature. The reaction mixture was 
evaporated and the residue was purified by column chromatography (silica gel ; CH2CI2 / 
CH3OH 98:2). The cluent of the desired fraction was evaporated and the residue was 
crystallized from acetonitrile. The product was filtered off and dried, yielding 19.33 parts 

25 (99.0%) of 1 .[(2-methyl-5-oxazolyl)methyl]-lIi-benziimdazole-2-thiol; mp. 1 53.3''C 
(inteim. 25). 

Example 7 

To a solution of 18 J parts of 2,5-dimethyl-4-^Mtazolemedianol in 200 parts of 
30 trichiorotnethane dieie were added diopwise 21. 1 pans of thionyl chloride. After stirring 
for 2 hours at room temperature, die reaction mixture was evaporated and the residue 
was co-evaporated witii metiiylbenzene. yielding 26.4 pans (100%) of 4-(chloro- 
methyl)-2,5-dimetiiyloxazole hydrochloride (inteim. 26). 

35 £samslsi 

a) To a stirred mixture of 2.5 pans of sodium teirahydroboratie and 87 paru of 

1 a-dimedioxyetftane there were added 2.82 pans of Uthium chloride and, after 1 hour. 
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dropwisc 15.5 pans of ethyl 2-methyM^xazolecarboxylate. Stining was continued for 
10 houns at 95''C and for 18 hours at room temperature. There were added ethyl acetate 
and some-water and the whole was poured into 120 parts of ice-water acidified with 15 
pans of HCl. The aqueous layer was separated and successively extracted with 
2a -oxybispropane. basified with NaOH and extracted with dichloromethane. The laner 
extract was dried, filtered and evaporated. The residue was distilled (133 Pa, 75°C). 
yielding 3.7 pans (32.7%)of 2.methyl^xazolemethanoI (intenn. 27). 
b) To a solution of 3.7 pans of intermediate 27 in 133 pans of dichloromethane there 
were added 4.1 parts of fiLN-diethylethanamine and dropwisc 4. 14 pans of 
methanesulfonyl chloride, whUe cooling on ice. Stining and cooling was continued for 
2 hours. At nwm temperanire, the reaction mixture was diluted with water. The organic 
layer was separated, washed with water, dried, filtered and evaporated. The residue was 
co^aporated with methylbenzene. yielding 5 pans (79.2%) of 2-methyl-4-oxzole- 
methanol methanesulfonate (ester) (intenn. 28). 
15 In a similar manner there were also prepared: 

5-methyl-2-Qxazolemethaiiol methanesulfonaie(ester) (intena 29) and 
5-methyl-4-oxa2olenKthanol methanesulfonaie(ester) (intenn. 30). 

B. Prenararinn nf yhe final gnnn^|]ntj«[ 
20 Example Q 

A mixture of 23 parts of 5-(b!t)momethyl).2-methyloxa2ole. 57.6 pans of ethyl 4-[(lIi. 

benzinada2ol.2.yl)aininol.l-piperidinecarboxylate. 26.5 pans of sodium carbonate and 

470 pans of MJi-dimediylfomiamide was sdned for 18 hours at 80"C. The reaction 

mixture was poured into water and die whole was extracted with 4-methyl-2-pentanone. 

25 The extract was washed with water, dried, filtered and evaporated. The residue was 

stined in acetonitrile, TTie precipitate was filtered off and the filtrate was evaporated. The 

residue was purified by column chromatography (silica gel ; CH2CI2 / CHiOH 90:10). 

The eluent of die desired fraction was evaporated, yielding 6 pans (1 1.2%) of etfiyl 4^ 

[[l-[(2-niethyl-5.oxa2olyl)methyl].lH-benanttda2ol-2-yl]aminol-l.pipeiu^ 
30 carboxylate (comp. 2). 



Example 10 

To a solution of 26 pans of 2-[(l-(phenybnethyl).4-piperidinyl]methylJ-lH. 
benzimidazole in 282 pans of H Ji-dimethylfonnamide there were added 4.8 pans of a 
dispersion of sodium hydride in mineral oil (50%) under a nitrogen atmosphere. After 
stirring for 1 hour, there was added portionwise a solution of 15 pans of 5-(bromo- 
methyl)-2.meihyloxazole in 47 pans of N.M-dimethylfonnamide. while cooling in an 
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ice-bath (<20*'C). The whole was stirred for 18 hours and allowed to warm to room 
ten^)eraniie. The oily layer was separated and discarded. The H.H-diniethylformamide 
layer was-pouied into water and the whole was extracted with 4-methyl-2-pcntanone 
(3x). The combined extracts were washed with water, dried, filtered and evaporated. 
5 The residue was purified by column chromatography (silica gel ; CH2a2 / CH3OH 
90:10). The eluent of the desired fraction was evaporated and the residue was 
successively crystallized from 2a'-oxybispropane and acetonitrile, yielding 14.31 pans 
(42.0%)of l-[(2-methyl-5-oxazolyl)methyll-2-[[l-(phenylmethyl)-4-piperidinyll- 
methylMH-benzimidazole; mp. 108.6X (comp. 1). 

10 

Example 1 1 

A mixture of 15.7 parts of intermediate (5), 94 parts of iUi-dimethyl-formamide, 10.2 
parts of mercuryGDoxide and a few parts of sulfur was stirred for 3 hours at 75*'C. The 
reaction mixture was filtered over diatomaceous earth and the lan» was rinsed with 

15 ii^KiimethylfonnainidetiU colorless. The connbined filtrates were evaporated 
residue was paititioied between water and dichloromethane. The o^aniclayer was 
separated, dried, filtered and evaporated. The residue was purified by column 
chiomatogiaphy (siUca gel ; CH2CI2 / CH3OH 90:10). The eluent of the desired 
fraction was evaporated, yielding 5.5 pans (38.2%) of ethyl 4.[[3-((2-methyl-5- 

20 oxazolyl)inethyl]-3H-iinida2o[4.5-blpyridin-2-yl]arnino]-l-piperidine<arb^ 
(comp. 94). 

Example 12 

To a solution of 21.8 parts of intermediate (13) in 235 parts of li,H-<iimcthyl- 
25 formamide there were added 21.4 parts of ethyl 4-isothiocyanato- 1-piperidine- 

carboxylate and, after stirring for 20 hours at 50**C, 27.1 parts of mercuryODoxide and a 
few parts of sulfur. Stining was continued for 3 1/2 hours at 75''C. The reaction mixture' 
was filttred over diatomaceous earth and the filtrate was evaporated. The residue was 
partitioned between water and dichlorometiiane. The organic layer was separated, dried, 
30 filtered and evaporated. The residue was purified by colunm chromatography (silica gel ; 
CH2CI2 / CH3OH 95:5). The eluent of the desired fraction was evaporated and the 
residue was successively crystallized from 2,2'-oxybis-propane and acetonitrile. The 
product was filtered off and dried, yielding 16.62 parts (41 .7%) of ethyl 4-[(3-[(2,4- 
dimethyl-5-oxazolyl)n}ethyl]-3H-imidazo[4,5-blpyridin-2-yllaminol-l- 

35 piperidinecarboxylate (comp. 153). 
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Example 1 3 

To a solution of 12.97 parts of ethyl 4.hydroxy-l-piperidinccarboxyiate in 705 pans of 
£LIi-dimethylfonnainidc there were added 3.6 parts of a dispersion of sodium hydride 
in mineral oil (50%) under a nitrogen atmosphere. The whole was snrred for 1/2 hour at 
5 room temperature and for 1/2 hour at 4(fC. After cooling, there were added 1 8.6 parts 
of intermediate 24, keeping the temperature below 20*'C. Sdrring was continued for 1 8 
hours. The reaction mixnne was evaporated and the residue was partitioned between 
water and dichknomethane. TTie organic layer was separated, dried, filtered and 
evaporated. The residue was treated with activated charcoal in mctiianol. After filtrarion, 
1 0 die whole was evaporated and the residue was purified by column chromatography 
(silica gel ; 01202 / CH3OH 98:2). The eluent of the desired fractions was evaporated, 
yielding 23.5 parts (81.5%) of ediyl 4-[[l.[(2.meihyl.5.oxazolyl).mediyl].Hi. 
ben2imidazol-2-yl]oxy]-l-pip«idine-carboxylate (comp. 63). 

15 Example U 

a) The following reaction was carried out under a nitrogen atmosphere. To a mixture of 
8.8 parts of intermediate (25) in 188 parts of liii-dimediylfonnamide dieie were added 
1 .92 parts of a dispersion of sodium hydride in mineral oil (50%) and. after stirring for 
1 1/2 hour at room temperature. 13.33 parts of H(4-methylphenyl)sulfonyl]-*- 

20 piperidinol methanesulfonate(ester). The whole was stirred for 1 8 hours and then 
evaporated. The residue was partitioned between water and dichloromethane. The 
organic layer was separated, dried, filtered and evaporated. The residue was purified by 
column chromatography (silica gel : CH2CI2 / CH3OH 98:2). The eluent of the desired 
fraction was evaporated, yielding 12.4 parts (71.4%) of 4-[[l-[(2-methyl-5-oxazolyl)- 
25 mediyl]-lH-benamidazol-2-yl]ihio]-l-l(4-metiiylphenyl)sulfonylJpiperidine 
(interm. 31). 

b) A mixture of 10 parts of intermediate (3 1 ) and 149 pans of hydrobromic acid (48% ) 
was stirred for 3 hours at reflux temperature. The reaction mixmre was evaporated and 
die residue was taken up in water. The whole was basified widi NaOH (aq.) and then 

30 extracted with dichloromethane. TTie extract was dried, filtered and evaporated. The 
residue was purified by column chromatography (silica gel ; CH2CI2 / CM30H(NH3) 
90: 10). The eluent ci the desired fraction was evaporated and the residue was convened 
into the cyclohexylsulfamate (1:2) salt in 2-propanone. The salt was filtered off and 
dried, yielding 8.85 parts (53.7%) of l-((2-nierf!yl.5-oxa2olyl)meUiyl>2.(4-piperidinyl- 

35 duo)- IH-benzimidazole cyclohexylsulfamate (1:2); mp. 147.8*C (comp. 85). 
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Example 15 

a) To a mixture of 4.7 parts of intermediate (23) and 89 parts of tenahydrofuran there 
were added 3.5 ml of a solution of lithium teirahydroboiate in tetrahydrofiiran 2M under 
a nitrogen atmosphere. The whole was stirred for 10 hours at reflux temperamrc and for 

5 24 hours at room temperature. After cooling on ice, there were added ethyl acetate and 
some water. The organic layer was separated, dried, filtered and evaporated. The residue 
was successively crystallized from 2,2'-oxybispropane and acetonitrile, yielding 0.92 
parts (21.5%) of 1.1-dimethylethyl 4-[[l-[[2-(hydroxymethyl)-5-oxazolyllmethyl]-lH- 
benzimida2ol-2-yllamino]-l-piperidinecarboxylate (comp. 141); mp. 132.3''C. 

10 b) A mixture of 8.3 parts of compound (141), 133 parts of 2-propanol samrated with 
HQ and 13.4 parts of medianol was refluxed for 1 1/2 hour. The reaction mixnire was 
evirated and the residue was crystallized from 2-pn^anol. The produa was filtered 
off and dried, yielding 6.1 parts (72.0%) of 5-[[2-(4-piperidinylamino)-lH- 
ben2imida2ol-l-yl1methyl]-2-oxazoiemethanol nihydrochloride hemihydrate; 

15 mp. 279.5*C (comp. 146). 

c) A mixture of 3.4 parts of l.(2-chloroethyl)-4-methoxybenzene. 5.2 pans of 
compound (146), 3.2 parts of sodium carbonate, a few crystals of potassium iodide and 
160 pans of 4-methyl-2-penianone was refluxed for 48 hours. The reaction mixture was 
evaporated and the residue was taken up in water. The product was extracted with 

20 dichloromethane and the extract was dried, filtered and evaporated. The residue was 
crystallized from acetonitrile, yielding 1.24 parts (19.9%) of 5-[[2.[[l-[2-(4-methoxy- 
phenyl)ethylJ-4-piperidinyl]amino]-lH-benzimida2ol-l-yllmethyI]-2-oxazblernethanol 

monohydraie: mp. 130.7*C (coinp. 147). 
25 F.xamnle 16 

A mixtuit of 6 parts of compound (2) 10.22 parts of potassium hydroxide and 66.3 
parts of 2-propanol was stirred for 6 hours at reflux temperanac and for 18 hours at 
room temperature. The reaction mixnire was evaporated and the residue was co- 
evaporated with water and titen partitioned between a small amount of water and 
30 dichloro-methane. The organic layer was separated, dried, filtered and evaporated. The 
residue was purified by column chromatography (silica gel ; CH2CI2 / CH30H(NH3) 
85: 15). The etacnt of the desired ftacrion was evaporated and the residue was 
crystallized from acetonitrile in two fractions, yielding 2.21 pans (45.4%) of l-[(2- 
methyl-5-oxazolyl)-inetiiyll-M-(4-pipeiidinyl)-lH-benzimidazol-2-aminc; mp. 227.2*C 

35 (comp. 3). 
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Example 17 

A mixture of 3. 1 parts of compound (3) 1 pan of polyoxymethylene. 2 parts of a 
solution of thiophenc in methanol 4% and 1 19 pans of methanol was hydrogenated at 
nomial pressure and room temperature in the presence of 2 pans of platinum-on- 
5 charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue was purified by 
column chromatography (siUca gel : 01202 / CHsOHCNHs) 95:5). The eluent of the 
desired fraction was evaporated and the residue was crystallized from acetonitrile. The 
product was filtered off and dried, yielding 0.82 parts (24.5%) of l-((2-mediyl-5- 

10 oxa2olyl)methyl]-Ii.(l-mediyl.4.piperidinyl)-lii-benamida2ol-2-amine hemihydrate; 
mp. 78.2*C (comp. 9). 

A mixnire of 2.6 pans of 6-(2-chloroethyl)-7-methyl-5ii-thiazolo[3,2-aJpyrimidin-5-onc 
15 monohydiochloride, 3.1 pans of compound (5), 2.1 parts of sodium carbonate and 160 
pans of 4-methyI-2-pentanone was refluxed for 18 hours. The reaction mixture was 
evaporated and the residue was taken up in water. The product was extracted with 
dichloromethane and die extract was dried, filtered and evaporated The residue was 
purified by column chromatc>graphy (silica gel : CH2a2 / CH30H(NH3) 95:5). The 
20 eluent of the desired fraction was evaporated and die residue was crystallized from 
acetonitrile. The product was filtered off and dried, yielding 1.34 parts (26.7%) of 

7-mcthyl-6-[2.(4.[[l.[(2-naetiiyl-5Kwa2olyl)metfiyl]-lH-benzimidazol-2.yl]mediyll-l- 
piperidinyl]ediyl]-5H-thiazoto[3,2.a]pyrimidin.5-one;mp. 173.8»C(comp. 14). 

25 Example 19 

a) To a stirred mixnire of 1 1 .0 pans of conqwund (5), 6.0 parts of triethylamine and 
122 pans of ItM-dimethylformamide there was added dropwise a solution of 3.6 pans 
of chloroacetonitrile in 19 pans of liJl-dimetiiylfonnamide. Stining at room 
tempcxaxaxt was continued for 36 hours. The reaction mixnire was poured into a 

30 saturated NaCl solution and the whole was extraaed widi a mixnire of etiiyl acetate and 
4-methyl-2-pentanone (1:1). The organic layer was separated, washed with water, 
dried, filtered and evaporated. The residue was convened into the (E)-2-butene-dioate 
(2:3) salt in 2-propanol, yielding 13.75 pans (72.9%) of 4-[n-[(2-meUiyl-5-oxazolyl). 
metiiyl]-lH-benzimidazol.2.yllmediyl].l-piperidineacetoniirile (E)-2-butenedioate 

35 (2:3); mp. 189.6'C (comp. 18). 

b) A mixture of 10 parts of conqxwind (18) and 237 parts of medianol saturated with 
ammonia was hydrogenated at normal pressure and room temperature in the presence of 
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3 parts of Raney nickel. After the calculated amount of hydrogen was taken up. the 
catalyst was filtered off and the filtrate was evaporated, yielding 9.6 parts (90.5%) of , 

4.[[l-[(2-methyl-5-oxa2olyl)methyll-lH-benaniida2ol-2.yl]inethyl]-l-pipcridin^^ 

ethananune (comp. 19). 

5 c) A mixture of l.l pans of 2-chloropyrimidine, 3.2 parts of compound (19). 1.7 pans 
of sodium hydrogen carbonate and 1 19 pans of ethanol was stined for 20 hours at 
reflux temperamre. After cooUng. the reaction was filtered over diatomaceous eanh. Tlie 
filtrate was evaporated and the residue was purified by column chromato-graphy (silica 
gel : CH2a2 / CH30H(NH3) 98:2 -» 96:4). The elueni of the desired fraction was 

10 evaporated and the residue was convened into the ethanedioate (1:2) salt in ethanol. The 
salt was recrystallized from ethanol. yieUing 2.7 pans (49.1%) of H-[2-[4-[[l-[(2- 
meihyl-5K)xa2olyl)methyn4H-benzimidazDl-2.yI]methyl>l-piperidinyl]ethyl]-^^^ 

pyrimidinamine edianedioate (1 :2); mp. 1.73.7»C (comp. 20). 
IS Ficamnle2Q 

A mixnire of 2.2 pans of 2-ethenylpyiidine. 3. 1 pans of compound (3) and 8 1 pans of 
l-butanol was stined for 44 hours at reflux temperature. After cooling, the reaction ' 
mixnire was evaporated. TTie residue was purified by column chromatography (sUica gel 
; CH2CI2 / <3l30H(NH3) 97:3). The eluent of the desired fraction was evaporated and 
20 - the residue was convened into die (E).2-butenedioate (1:1) salt in ethanol. The salt was 
successively recrystalliied ftom a mixture of 4-methyl-2-pentanone and ethanol and - 
from2-propanol. yielding l.l pans (20.6%) of l-[(2-methyl-5-oxazolyl)methylMi-[l- 
[2-(2-pyTidinyl)ethyll-4-piperidinyll-lH-benzimidazol-2.amine (E)-2-butenedioate 

(1:1); mp. 184.6'C (comp. 21). 
25 . 

Example 2t . 

a) A mixture of 6.2 pans of compound (3) and 1 19 pans of methanol was stined for 15 
min while oxiiane was bubbled through. Sdning was continued for 3 hours during 
which period oxirane was bubbled tiuough for anotfier 15 nrin. The reaction mixture 
30 was evaporated and the residue was purified by column chromatography (siUca gd ; 
CH2CI2 / CH30H(NH3) 95:5). The eluent of die desired ftaction was evaporated and 
the residue was convened into die (E)-2-butenedioaie (1:2) salt in 2-propanol. TTie salt 
was successively recrystallized ftom a niixnire of 2-propimol and ethanol and from 

2.propanol, yielding 4.06 pans (31.3%) of 4.([l.[(2.mcthyl.5K>xazolyl)inethylMfl. 
35 benamida2ol-2-yllamino]-l.piperidineedianol (E>2.butenedioate (1:2) 2-propanolate 
(1:1); mp. 201.2»C (comp. 36). 
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b) To a stirred mixture of 3.6 parts of compound (36). 1.2 parts of 2-[di(2-hydroxy- 
ethyOaminoJcthanol and 106.4 parts of dichloromethane there was added dropwise a 
solution of 1.3 parts of methanesulfonyl chloride in 26.6 parts of dichloromethane under 
a nitrogen atmosphere. Stining at room temperature was continued for 18 hours. The 
reaction mixture was washed with water (2x). dried, filtered and evaporated, yielding 
3.6 pans (100%) of 2-[4.[[l.[(2.methyi.5.oxazolyl)methyl].lH-benzimidaa)l-2- 
yl]amino]-l-piperidinyl]ethyl methanesulfonate (ester) (interm. 32). 

c) A mixture of 1.1 parts of l-methyHH.imida2ole-2-thiol. 3.5 parts of intermediate 
(32). 1.4 parts of potassium carbonate and 119 pans of 2-propanonc was stirred for 12 
hours at reflux temperature. The reaction mixnire was evaporated and the residue was 
panirioned between water and dichloromethane. The organic layer was separated, dried, 
filtered and evaporated. TTjc residue was purified by column chromatography (silica gel ; 
CH2CI2 / CH3OH 95;5). The duent of the desired fraction was evaporated and the 
residue was convened into the ethanedioaie (1:3) salt in ethanol. The salt was 

15 recrystallizcd fhra ethanol, yielding 1.0 pan (17.1%) of Ii-(l-[2-[(l.meihyl-lH- . 
imida2ol.2-yl)tWolethylH.piperidinyl]-l.[(2-methyl.5^xa2olyl)raeA 
ben2iinida20l.2-ainine ethanedioate (1:3) hemihydrate; mp. 195.2»C (comp. 68). 

Example 22 

A mixture of 0.7 pans of isocyanatomethane. 3.5 pans of compound (30) and 134 pans 
of tetrahydrofuran was stintd for 18 hours at room temperature. The reaction mixture 
was evaporated and the residue waspurified by column chromatography (silica gel : 
CH2CI2 / CH30H(NH3) 95:5). The eluent of the desired fiacrion was evaporated and 
the residue was crystallized from acetonitrile. TTie product was fUtered off and dried. 
25 yielding 2.8 pans (68.0%) of ti.methyl-If-[2-[4.[[l.[a-methyI.5-oxazolyl)methyl]- 
lH-benziiiiidarol.2-yl]aminol.l-piperidinyllethyl]urea; mp. 203.4»C (comp. 31). 

Example 2^ 

To a srined mixture of 2. 1 pans of 3-amino-2-pyra2inccarboxylic acid, 2.8 parts of 
30 2-chloro-l-methylpyridinium iodide and 266 pans of dichlorometiiane tiiere were added 
1.5 pans of fiUS-diethylethanamine and. after 15 min, 4.6 pans of compound (30), 
Stirring at room temperanire was continued for 1 hour. The reaction mixture was 
washed with water, dried, filtered and evaporated. The residue was purified by column 
chromatography (siUca gel ; 031202 / CH30H(NH3) 95:5). The eluent of the desired 
35 fraction was evaporated and the residue was crystalUzed from acetonitrile. The product 
was filtered off and dried, yielding 1.79 parts (24.2%) of 3-amino-M-[2-[4-[tl.[(2. 



20 
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methyI-5-oxa2oIyl)mcihyll-lH-bcnzimida2ol-2-yllanrino]-l-piperidin 
pyrazinccarboxainidc monohydrate; mp. 134.2"C (comp. 42). 

Example 24 

5 A mixture of 2.3 parts of l-methyl-lH-indol-2-carbonyl chloride. 3.5 parts of 

compound (30). 3 parts of NJi-diethylcthanaminc and 298 pans of trichloromethanc 
was stirred for 18 hours at room temperature. The reaction mixture was washed with 
water, dried, filtered and evaporated. The residue was purified by column chromato- 
graphy (silica gel ; CH^i I C3i30H(NH3) 95:5). The eluent of the desired fraction 

10 was evaporated and the residue was crystaUized from 2.2'-oxybispropane. The product 
was filtered off and dried, yielding 0.61 pan(11.9%)of l-methyl-£i-[2-[4-[[l-[(2- 
methyl-5-oxazolyl)methyll-lH-benzimidazol-2-yl]aminol-l-piperidinyl]ethylMH- 

indolc-2-carboxamide; mp. 104.0*C (comp. 65). 

15 Fieanmte2S 

To a stirred and heated (60**C) mixture of 1.6 pans of 2H-3,l-bcn2oxazine-2,4(lli)- 
dione and 37.6 parts of liU-dimethylformamidc there was added dropwise a solution 
of 3.5 parts of compound (30) in 28.2 parts of liii-dimcthylformamide. Stirring was 
continued for 4 hours at 60*C and for 18 hours at room temperature. The reaction 

20 nuxture was poured into water and die product was extracted with a mixture of 

4-methyl-2-pentanone and ethyl acetate (1:1) (3x). The combined extracts were washed 
with NaCl (aq.), dried, filtered and evaporated. The residue was purified by column 
chromatography (siUca gel ; OijCh / CH30H(NH3) 95:5). The eluent of the desired 
fraction was evaporated and the residue was converted into the (E)-2-butenedioate (1:2) 

25 salt in ethanol. yielding 4.4 pans (62.3%) of 2-amino-ii-[2-[4-[[l-[(2-methyl-5- 
oxazolyl)trjethyl]-lH-ben2iriudazol-2-yl]ainino]-l-piperidinyl]ethyl]benzamide 

(E)-2-butenedioate (1:2); mp. 219.6«C (comp. 57). 



Example 26 

30 a) To a stirred and cooled (•lO'Q mixture of 18 pans of carbondisulfide, 6.2 pairs of 
M, H-xncthanetetraylbis[cyclohexanaminel and 134 pans of tetrahydrofuran there was 
added a solution of 10.5 pans of compound (30) in some tetrahydiofiiran under a 
nitrogen atmosphere. The whole was aUowed to reach room temperature and was stined 
for 1 more hour. The reaction mixture was evaporated, yielding 12 pans (100%) of N- 

35 [i.(2-isotfuocyanatoediyl)-4-piperidinyI]-l-[(2-metityl-5-oxazolyl)meUiyll-lH- 
benzimidazol-2-amine (intetm. 33). 
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b) A mixture of 3.3 parts of 3,4-pyridinediainine, 12 pans of intermediate (33) and 134 
parts of tctrahydrofuran was refluxed for 18 houn. The reaction raixmre was used as 
such for further syndiesis. Theoretical yield: 15.2 parts (100%) of H-(4-amino-3- 

pyridinyI).If-[2.[4-l[l-[(2-methyl-5-oxazolyl)mcthyI]-lii-benzimidazol-2-yl]aminoJ-l- 
5 pipcridinyljethyllthiourea (intern. 34). 

c) A mixture of 15 pans of intermediate (34), 10.7 parts of mcrcurydDoxide, a few 
parts of sulfur and 134 pans of tctrahydrofuran was refluxed for 3 hours. The reaction 
mixture was filtered while hot over diatomaceous eardi and the filtrate was evaporated. 
The residue was purified by column chromatography (silica gel ; CH2a2 / CH3OH 

10 (NH3) 90: 10). The eluent of the desired fracdon was evaporated and the residue was 
crystallized from 2,2'-oxybispropane. The product was filtered off and dried, yielding 
0.54 pans (3.74%) of M-[2-[4.[[l-[(2-methyl-5-oxa2olyl)methyl]- lIi-benzimidazol-2- 
yl]aminoJ-l-piperidinyl]ethyl]-lH-imida2o(4,5-c]pyridin-2-amine hemihydrate; 
mp. 181.8»C (comp. 83). 

15 

Example 27 

To a stiired and cooled (-70^) mixture of 16.5 pans of borontribromide in 66.5 parts of 
dichloromethane there was added dropwise a solution of 6.1 pans of compound (13) in 
133 pans of dichloomethane. After sdiring for 2 hours at room temperanire, the 

20 reaction mixture was poured into NaHCOs (aq.). The whole was evapwatcd and the 
residue was taken up in a mixnire of methanol and dichknomethane (10:90). The 
mixture was filtered over diatomaceous earth and die filtrate was ev^>orated. The 
residue was purified by twice by column chromatography (silica gel ; CHiClj I 
CH30H(NH3) 90:10) (silica gel : CH2a2 / CH30H(NH3) 95:5). The eluent of the 

25 desired fraction was evaporated and the residue was crystallized from acetonitrile. TTie 
produCT was filtered off and dried, yielding 4.2 pans (73.3%) of 4.[2-[4-[[l-((2-methyl- 
5^xazolyl)methyl]-lH-benzimidazol-2-yllaminol-l-piperidinyllethyllphenol hemi- 
hydrate; mp. 212.8''C (comp. 47). 

30 Example 28 

A mixture of 5.8 pans of compound (163) and 149 pans of hydrobromic acid (48%) 
was sdzred for 1 hour at reflux tenq)erature. After cooling, the reaction mixture was 
filtered and the filtrate was evaporated The residue was co-evaporated with methyl- , 
benzene and then trinirated in 2>propanone, yielding 4.8 pans (53.2%) of 4-[2-[4-[[l- 
35 [(2,5-dinMtiiyl-4-oxazolyl)inethyl)-lH-benzinuda2ol-2-yl]amino]-l-piperidinyl]- 
ediyllphenol nihydrobromide sesquihydrate; mp. >280.0*'C (decomp.) (comp. 165). 
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Example 29 

A mixture of 5.3 paits of compound (70), 1 part of a solution of thiophene in methanol 
4%, 2 pans of calcium oxide and 1 19 pans of methanol was hydrogenated for 18 houn 
at normal pressure and room temperature in the preswice of 2 pans of palladium-on- 

5 charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue was purified by 
column chromatography (siUca gel ;CH2Cl2/CH30H(NH3) 95:5). The eluent of the 
desired ftaction was evaporated and the residue was converted into the cyclohexyl- 
sulfamate (1:2) salt in 2-propanone. The salt was filtered off and dried, yielding 5.0 

10 parts (63.3%) of l.[(2-methyl-5.oxa2olyl)methyI]-H-tl-[2-(2-pyridinylainino)cthyl]-4^ 
piperidinyl]-lH-benzimidazol-2-amine cyclohexylsulfamate (1:2); mp. 212.3'C 
(comp. 71). 

Example 30 

15 To 5.4 parts of compound (89) there was added a solution of 0.52 parts of sodium 
hydroxide in 100 pans of water. After staring for 3 hours at 40*'C there were added 
1.27 parts of HQ (cone). The whole was extracted with nichloromethane. The organic 
layer was discarted and the aqueous layer was evaporated. The residue was taken up in 
trichloromethane and diis solution was dried, filtered and evaporated. The residue was 

20 convened into die cyclo-hexylsulfiunate (1:2) salt in 2-propanoL The product was 
filtered off and dried, yielding 0.92 parts (9.5%) of 4-[[l-[(2.methyl-5-oxazolyl)- 
methyIl-lH-bcnzimidazol-2-yl]-amino]-l-piperidinepropanoic acid cyclohexylsulfamate 

(1:2); mp.l82.5*C (comp. 91). 
25 Example 31 

To a mixture of 2.5 parts of compound (9) and 70.5 parts of li JJ-dimethyl-fonnamide 
under a nitrogen amiosphere tiwre were added 0.384 parts of a dispersion of sodium 
hydride in mineial oil (50%) and, after srining for 1/2 hour at room tennperanire and for 
1/2 hour at 40^, 1.14 pans of iodomethane. Stining was continued for 1 8 hours at 

30 room temperature. There was added some ethanol and the whole was evaporated. The 
residue was partitioned between water and dichl(vometiiane. The organic layer was 
separated, dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; CHia: / CWsOIKNHs) 90:10). The eluent of the desired 
fraction was evaporated and die readue was convened into the ethanedioate (1:2) salt in 

35 2-propanol. The product was filtered off and dried, yielding 0.92 parts (23.0%) of H- 
mediyl-l-[(2-inetiiyl-5K)xa20lyl)inethyll-li-(l-nMdjyl4-piperidinyl)-lH-benann^^ 

2-aminc cdianedioate(l:2); mp. 149.7'C (comp. 54). 
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Example 32 

a) To a solution of 3.3 pans of compound (85) in 133 pans of dkhlaromethane there 
were addod 2. 18 pans of bis(l,l-dimethylethoxy)fonnic anhydride. Afier stining for 2 
hours at room temperature, the reaction mixture was diluted with water. The cvganic 
5 layer was separated, dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; CH2CI2 / CH3OH 90: 10). The cluent of the desired 
fraction was evaporated, yielding 3.4 pans (79.3%) of 1.1-dimethylethyl 4-[[l.[(2. 
methyl-5-oxazolyl)methyl]- lH-benzimidazol-2-yl]thio]- l-piperidinccarboxylate 
(comp. 86). 

10 b) To a cooled (ice/salt bath) solution of 3.4 pans of compound (86) in 1 33 parts of 

dichloromethane there were added 1.38 pans of 3-chlorobenzcnecarboperoxoic acid. 

The whole was stirred for 1 1/2 hour while cooling and was then allowed to reach room 

temperature. The reaction mixture was washed with NaHCOs (aq.) and water and was 

then dried, filtered and evaporated, yielding 4.1 parts (100%) of 1,1-dimethylethyl 

15 4-[(l-[(2-meihyl-5-oxazolyl)meihyl]-lIi-ben2imidazol-2-yllsulfinyl]-l^piperidinc- 
caiboxylate (conip. 87). 

Example 33 

a) A mixture of 14.2 pans of compound (3), 2 pans of a solution of thiophene in 
20 methanol 4%, 5 parts of polyoxymetiiylene and 198 parts of medianol was 

hydrogenatcd at noraial pressure and 50''C in the presence of 2 pans of palladium-oh- 
charcoal catalyst 10%. After die calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue was partitioned 
between dichloromethane and NH4OH (dil.). The organic layer was separated, dried. 

25 filtered and evaporated. The residue was purified by column chromatography (silica gel ; 
CH2CI2 / CH30H(NH3) 95;5). The elueni of the desired fraction was evaporated and 
the residue was converted into the trihydrochloridc salt in a mixture of 2-propanone and 
ethanol by addition of 2-propanol saturated witii HQ. The salt was filtered off and 
dried, yielding 12.3 pans (56.8%) of l-[(2-methyl-5-oxazolyl)metiiylJ-H-(l-methyl.4- 

30 piperidinyl)-lH-benzimidazol-2-amine trihydnx;hloride dihydrate; mp. 177. 1'C (comp. 
24). 

b) 3 Pans of compound (9) and 3 pans of [R-(R*, R*)l-2,3-dihydroxy-l,4-butanedioic 
acid were separately boiled in 1 19 pans and 23.7 parts of acetonitrile, respeaively. The 
two mixtures were combined and the whole was left to crystallize. The product was 

35 filtered off and dried, yielding 4.53 pans (77 J%) of (•»-)• l-[(2-methyl-5-oxazolyl)- 
methyI]-£i-(l-mediyl-4-piperidinyl):lH-benzimidazol-2-amine [R-<R*, R*)l-2,3- 
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Ho 

dihydroxybutanedioatc (1:2) hcmihydrate; mp. 155.9»C; [0]^ = +14.76" (cone. = 1% 
in methanol) (comp. 26). 

c) To a sorred and refluxing imxnne of 3 pans of compound (9), 39.5 pans of ethanol 
and 79 parts of 2-prq«none there were added pwtionwise 4.5 parts of cyclohexyl 
5 sulfamic acid. Stirring was condnued and the whole was left to crystallize upon cooling. 
The product was filtered off and recrystallized from 2-propanol. yielding 3. 1 parts 
(49.7%) of l.[(2-methyl-5-oxa2olyl)methyl]-M-(l-methyl-4-piperidinyl)- IH- 
ben2imidaa)l-2-amine cyclohexylsulfamate(l:2) hemihydrate; mp. 199.5''C 
(comp. 33). 

10 d) To a heated (40*Q solution of 5.04 pam of 2-hydroxy- 1 ,2.3-propanetricarboxylic 
acid in 39 parts of 2-propanol there was added a solution of 2.6 parts of compound (9) 
in 156 parts of 2-piopanol. The precipitate was filtered off, dried in vacuo at, room 
temperature and sdrred in 156 parts of 2-propanol. Subsequendy. the solid was talccn up 
in 156 parts of 2-propanol and a solution of 1 pan of 2-hydroxy- 1,2,3-propane- 

15 tricarboxylic acid in 2-propanol was added. The salt was filtered off and stirred in 156 
parts of 2-propanol. yielding 2.95 pans (49.2%) of l-[(2-methyl-5-oxazolyl)-methyl]- 
M-(l-n>ethyl-4-piperidinyI)-IH-ben2imida2ol-2-amine hemihydrate 2-propanolate (2:1) 
2-hydroxy-1.2,3-propanetricarboxylate (1:2); mp. 85.2X (comp. 51). 
e) 0.294Parisof coii^ond (9) were crystallized from a ixnxture of acetonitrile and 

20 water (9: 1 ). The product was filtered off and dried, yielding 0. 193 parts (56.2%) of 
l-[(2-tnediyl-5-oxazolyl)riiethyl]-H-(l-inethyl-4-piperidinyl)-lH-benzimida2ol-2-arn^ 

trihydratc; mp. 94.5*C (comp. 84). 
F«amBle34 

25 To a solution of 13 parts of compound (1) in 266 parts of dichloromethane there were 
added dxopwise 5.45 parts of ethyl chloroformate and 5.7 parts of li^-diethyl- 
edianamine. The whole was stirred and refluxed for 17 hours. The reaction mixture was 
washed with water, dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; 01202 / CH3OH 90:10). The cluent of the desired 

30 fraction was evaporated, yielding 1 1 pans (89.9%) of ethyl 4-[[l-[(2-methyl-5- 
oxazolyl)metiiyl]-lH-ben2imida2ol-2-yl)methyl]-l-piperidinecarboxylate (comp. 4). 

Kicample35 

A mixnire of 17 pans of methyl (cis+trans)-4-amino-3-methyl-l-piperidinccarboxylatc. 
35 25 parts of intermediate 24 and 7 parts of copper was stirred for 6 houn at 150"C. After 
cooling, the reaction mixture was taken up in dichloromethane and the whole was 
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filtered over diatomaceous earth. The filtrate was washed with NaOH (dil.) and water, 
dried, filtered and evaporated. The residue was purified by column chromatography 
(siUca geL: CHaQi / CH30H(NH3) 98:2). The eluent of the desired fiacrion was 
evaporated, yielding 15.6 pans (40.7%) of (±)-meihyl {cis+trans).3-methyl-4-[[l.((2- 

5 methyl-5-oxazolyI)inethyI].lH-ben2imidazol-2-yllamino]-l-piperidinccarboxylatc 
(comp. 143) 

All compounds listed in Tables 1-6 were prepared following methods of preparation 
described in examples 13-35, as is indicated in the column Ex. No. 

0 

Table 1 




Co. 
No. 


Ex. 
No. 


B 


L 


Physical data 


1 


10 


CH2 


C6H5-CH2- 


mp. 108.6°C 


2 


9 


NH 


C2H5OCO- 




3 


16 


NH 


H 


mp. 227.2T 


4 


34 


CH2 


C2H5OCO. 




5 


16 


CH2 




mp.230<'C/3/2* 


6 


18 


CH2 


err 

I NcHjh — 


mp. 172.9»C 


7 


18 


NH 


TNcHj)2- 
0 


mp. 193.5'C/1/2H20 


8 


18 


NH 


l^^N^ Ji 

^ ^riNcHj),- 
0 


mp. 203.2»C 


9 


17 


NH 


CH3 


mp. 78.2T/1/2H20 
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42 



Co. 


Ex. 


B 


L 


Physical data 


No. 


No. 








10 


. 18 


NH 


0 


mp. 199.6°C/1/2H20 


11 


18 


NH 


0 


mp. 133.0''C/C2H5OH/* 


12 


18 


CH2 


0 


mp. 176. rC 


13 


18 


NH 


4-C3l30-C6H4-(CH2)2- 


mp. 134.3X7 1/2H2O 


14 


18 


CH2 


0 


mp. 173.8'C 


15 


17 


CH2 


CH3 


mp. 196.1*'C/2* 


16 


18 


CH2 


1 ^ XI M 

O 


mp. 182.1X 


17 


18 


CH2 


4-CH30-C6H4-(CH2)2- 


mp.l44.2X/3/2* 


1 D 

18 


19a 




NC-CH2- 


mo 189 e'C 7 3/2* 


19 


19b 


CH2 


H2N-(CH2)2- 




20 


19c 


CH2 


N .NH-{CH2}2" 


mp. 173.7''C/2(COOH)2 


21 


20 


NH 




mp. 184.6''C7* 


22 


18 


NH 


0 

A 

(^N-(CH:)a- 


mp. 196.9X7 3/2* H2O 


23 


19a 


NH 


NC-CH2- 


mp. 191.0»C 


24 


33a 


NH 


CH3 


mp. 177.rC/3Ha2H20 



wo 92/01687 



PCr/EP91/01291 



Co. 

No. 


Ex. 

No. 


B 


L 


Physical data 


25 


18 


NH 


b 
U 

«sCj-N'^N-(CHj)2- 
N=N 


mp. 131.8T/1/2H202* 


26 


33b 


NH 


CH3 


mp. 155.9''C/1/2H202** 

20 


27 


18 


NH 


0 

H 


mp. 142.7**C 


AO 


1 0 


NH 


w-5n5* en— v*xi- L-fi2 " 


mp. 155.0''C / (E) / H2O 




io 




CH,~<^^>~CH2- 


mp, 203.7*'C/2* 


30 


19b 


NH 


H2N-(CH2)2- 


• 


31 


22 


NH 


CH3-NH-CO-NH-(CH2)2- 


mp. 203.4''C 


32 


18 


NH 


(CH3)2CH-NH-CO-(CH2)2- 


mp. 78.5'C/1/2H20 


33 


33c 


NH 


CH3» 


mp. 199.5»C/2*** I/2H2O 


34 


18 


NH 




mp. 1 88.8"^ /H2O 3/2* 


35 


21a 


NH 


C6H50-CH2-CH(OH)-CH2- 


mp. 173.0''C 


36 


21a 


i^n 


HO-^CH-jV*- 


mp. 2U1.2 C/2 
CH3CH(OH)CH3 


37 


19c 


NH 


|^^0-(CH:)2- 


mp. 167.4»C/2* 


38 


18 


NH 


CH3-CH2-0-(CH2)2- 


mp. 186.0«'C/2(COOH)2 


39 


IS 


NH 


CHj 


mp.206.3«C/5/2* 


40 


17 


NH 


CH3O 

CH30-Q)-CH2— 
CHaO 


mp. 112.8«G/H20 
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Co. 


Ex. 


B 


L 


Physical data 


No. 


No. 








41 


. 17 


NH 


C.C6H11- 


mp. l08.2''C/H2O 


42 


23 


NH 


CX.9 

N ^c— NH-(CH2)2— 


mp. 134.2"'C/H20 


43 


19c 


NH 


J, NH-(CHj)2- 


mp. 184.rc 


44 


18 


NH 




mp. 212.8''C/ I/2H2O 2* 


45 


23 


NH 


C— NH-(CH2)2- 

N 

CHs 


mp.209.3°C/2(COOH)2 












17 


NH 


CH3-CH2- 


mp. 105.9''C/l/2H2O 


47 


27 


NH 


4-HO-C6H4-(CH2)2- 


mp.212.8°C/l/2H20 


48 


18 


NH 


CH3-CX>(CH2)3- 


mp.91.5''C/l/2H20 


49 


22 


NH 


CH3-NH-CS-NHKCH2)2- 


mp. 180.8''C/H2O2*** 


50 


18 


NH 


' <pH, 

AY' 


mp. 188.3*'C 


51 


33d 


NH 


CH3 


mp.85.2''C/l/2H20 2**** 
l/2CH3CH(OH)CH3 


52 


18 


NH 


6 

HN^-(CH2)3- 


mp. 204.4°C 


53 


18 


NH 


Q 

CHj 

TNcH2)2- 

0 


mp. 169.5*C/H20 










54 


31 


N(GH3) 


CH3 


mp. 149.7'C/2CCOOH)2 



wo 92/01687 



PCT/EP91/01291 



Co. 


Ex. 


B 


L 


Physical data 


No. 


No. 








55 


. 18 


NH 


0 


mp. 177.1X/ 


56 


18 


NH 


4-F-C6H4-0-(CH2)3- 


mp.91.3*'C/H20 


57 


25 


NH 


NH2 

X-NH-(CH2)!- 


mp.219.6»C/2* 


58 


18 


NH 




mp. 180.rC 


59 


18 


NH 


0 


mp. 130.8«C 








An-(CHj),- 








T 










CH3 




60 


23 


NH 




mp.l86.5»C/2(COOH)2 


61 


18 


NH 




mp.205.4»C/H2O 


62 


18 


NH 


ens— WH N 


mp.208.8*C/2* 


63 


13 


0 


CH3-CH2-0-CO- 


- 


64 


16 


0 


H 


mp. 160.9«C/3/2(COOH)2 


65 


24 


NH 


1 Ij— C— NH— (CH2)2— 


mp. 104.0«C 




















66 


17 


0 


CH3 


mp. 166.3»C/2* 


67 


14b 


NH 


H 


mp.279.6''C/3HBr 
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Co. 


Ex. 


B 


L 


Physical data 


No. 


No. 








68 


21c 


NH 


N 


mp. 195.2°C/1/2H20 










69 


20 


NH 


CH3.CO-(CH2)2- 


mp. 173.1°C/3HBr5/2H20 


70 


18 


NH 


^ NH-(CH2)2- 




71 


29 


NH 


^ NH-(CH2)2- 


mp.212.3"'C/2*** 


72 


18 


NH 


CHj-C-7/ y-C—(CIl2)3— 
CHj^ — ' 


mp.lO7.rC/H2O 


73 


18 


NH 


hn'^n 


mp.23O.OT/H2O 5/2* 


'74 


19c 


NH 


N-N 

HaN-/(3— NH-(CH:)2- 


mo 142 O^C / 1/2H'>0 


75 


19c 


NH 


/— N 


mp. 195.0''C/2*** 


76 


19c 


NH 


N-N 

CHs— NH-(CHj)a- 


mp.90.3»C/l/2H2O 


77 


23 


NH 


p 

^-^C-NH-(CHj)2- 


mp. 181.2^ 


78 


18 


NH 


0 

(CH3)2CH- 


mp.82J*'C/l/2H20 


79 


19c 


NH 


0 

^N"^NH-(CH:)2— 
H 


mp. 177.5''C/3/2*H20 










80 


19c 


NH 


N-N 

a-^ ^NH-(CH,)2- 




81 


29 


NH 


N-N 

^J^NH-CCHjJi- 


mp. 84.5°C 
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Co. 
No. 


Ex. 
No. 


B 


L 


Physical data 


82 


.18 


NH 


H 


mp. 199.7X7 3/2* 


83 


26 


NH 


H 

N NH— ^CH..^..— 
N 


mp. 181.8*'C/1/2H20 


84 


33e 


NH 


CH3 


mo. 94.5®C / SH-jO 


85 


14 


S 


H 




86 


32a 


s 


(CH3)3CH-O.CO- 




87 


32b 


S(0) 


(CH3)3CH-O-C0- 




88 


15b 


S(0) 


H 


nip. 1 / 


89 


18 


NH 


CH3-CH2-<>CO-(CH7)2- 


mn 17^ / 7* 


90 


10 


NH 


CH3 


mp. 133. rc 


91 


30 


NH 


HOCO-(CH2)2- 


mp. 182.5''C/2*** 


92 


17 


S 


CH3 


mp. 184.2'C/2* 


93 


17 


S 


CH3 


mp. 88.7*0/ 



**• : cyclohexylsulfamaie 
Table 2 



: 2«hydn)xy«li3.piopanechcari)oxyiate 



CHr^O^CH, 



Co. 
No. 


Ex. 
No. 


-AlaA2-A3aA4. 


L 


Physical daa 


94- 


11 


-N=CH.CH=CH. 


CH3.CH2-O-CO- 




95 


16 


.N«CH.CH«CH. 


H 


mp. 1213»C/1/2H20 


96 


17 


-N=CH.CH=CH. 


CH3 


mp. 141.6'C 
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45? 



Co. 


Ex. 


-A1«a2-a3=a4- 


L 


I^ysical data 


No. 


No. 








97 


18 


-N=CH-CH=CH- 


4-F-C6H4-0-(CH2)3- 


mp. 104.0»C/H2O 


98 


18 


-N=CH-CH=CH- 


CH2=CH-CH2- 


mp. 914''C / I/2H2O 


99 


18 


-N=CH-CH»CH- 


4-Crl3U-t-5rl4-(Ul2;2" 


mp. 134.2°^ 


100 


18 


.N=CH-CH=CH- 


CH3 

CH, n \(ru \, 


mp. ITT-l^C 










101 


20 


-N=CH-CH=CH- 


M y(CH2)2- 


mp. 1 lu. J / Jtinjxj 


102 


11 


-CH=CH-N=CH- 


Ljl3-Crl2-VJ-!LU- 




103 


14b 


-CH«CH-NsCH- 


H 


mp. 204.6''C 


104 


11 


-N-CH-N-CH- 


CH3-CH2-O-CO- 


mp. 187.7'C 


105 


17 


-CH=CH-N=CH- 


CH3 


mp.l74.6»C/H20 


106 


18 


-CH=CH-N=CH- 


4-CH30-C6H4.(CH2)2- 


mp. 191.5'C 


107 


18 


.N=CH-CH=CH. 


^S'^(CH2)2- 


mp. 88.9*0 


108 




- IN =v^rl-l^xl=^ri- 


NC-C3i2- 










H2N-(CH2)2- 




110 


23 


.N=CH-CH=CH. 


CH3 

/ N-C-NH-(CH2)2- 


mp.84.5'C/l/2H20 


111 
ill 


1 1 
1 1 




CH3-CH2-O-CO- 


166.7'C/H20 


112 


23 


.N=CH-CH=CH- 


p 

r-r-C-NH-(C^i)2- 
^(^^ 


mp. 173. rc 


113 


19c 


-N=CH-CH=CH- 


It 

^N^NH-(CH2)2— 
H 


mp. 180.0'C/5/2* 










114 


14b 


.N=CH-N«CH- 


H 




115 


17 


-N=CH-N=CH- 


CH3 


mp. 148. 1°C 
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*43 



Co. 


Ex. 


-AI-a2-a3=a4. 


L 


Physical data 


No. 


No. 








116 


-18 


-N=CH-N=CH- 


4.CH30-C6H4-(CH2)2- 


mp. 199.8''C 


117 


23 


-N=CH-CH=CH- 


N ^C-NH-(CH2)2^ 


mp. 103.5»C 


118 


19c 


-N=CH-CH=CH- 


// \\_NH-(CHj),- 


mp. 189.2»C 


119 


14b 


•CH=:N-CH=CH- 


H 


- 


120 


17 


-CH=N-CH=CH- 


CH3 


mp.202.2°C/ 
l/2CH3CH(OH)CH3 

3/2* 


121 


21a 


•N=CH-CH»CH- 


C6H50-CH2-CH(OH)-CH2- 


mp. 146.9''C 


122 


18 


-N=CM.CH»CH- 


CHj-NH^N .CH3 
CH3 0 


mp.201.4T/ 5/2* 


123 


18 


-N=CH-CH»CH. 


CHj 


mp.91.8"'C/3/2H20 


124 


28 


-N»CH-CH»CH- 


4-HO-C6H4-(CH2)2- 


mp. 179.2»C/1/2H20 


125 


18 


-N=CH-CH=CH- 


0 


rap. 123.3''C/2H20 


126 


18 


•N-CH-CH-CH- 


N-N 

a-^|^_^NH-(CHi)j- 


mp. 214.6''C 


127 


18 


-CH«N-CH=CH- 


4-CH30-C6H4-(CH2)2- 


mp.201.9''C/3/2* 


128 


25 


-N=CH-CH=CH- 


^~V-C-NH-(CH2):- 
NH3 


mp. 193.2*C 



* : (E)-2-buienedioaie 
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4 



Co. 


Ex. 


R 


n 




n 1 


1 

L 


rnysicoi uaui 


No 


No. 














129 


15a 


H 


1 


H 


CH2OH 


CH3CH2O-CO- 


mp. 178.4X 


13U 


lU 


u 
n 


n 


H 


CH3 


CH3CH2O.CO- 


mp. 133.4»C 






H 


0 


H 


CH3 


H 


mp. 188.1''e/ 
2(COOH)2 


132 


17 


H 


0 


H 


CH3 


CH3 


mp.217.4«C/ • 
I/2C2H5OH 

2(CCX)H)2 


133 


10 


H 


2 


H 


CH3 


CH3CH2O-CO- 


mp. 125.4»C/ 
HCl I/2H2O 


134 


16 


H 


2 


H 


CH3 


H 


2(COOH)2 


135 


17 


H 


2 


H 


CH3 


CH3 


mp. \91TC/ 
2(COOH)2 


136 


11 


H 


1 


6-CH30- 


CH3 


CH3 


mp. 152.4X 


137 


11 


H 


1 


5-CH3O- 


CH3 






. 138 


16 


H 


1 


5-CH3O- 


CH3 


H 


mp. 199.29C/ 
I/2H2O2* 


139 


17 


H 


1 


^CH30- 


CH3 


CH3 


mp. 187.4X/ 
2** 


140 


28 


H 


1 


5-HO. 


CH3 


CH3 


mp. 131.9°C/ 
H2O 


141 


15a 


H 


1 


H 


CH2OH 


(CH3)3CO-CO- 


mp. 132.3''C 


142 


11 


H 


1 


6.F 


CH3 


CH3 


mp.204.6''C/^ 
5/2* 
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Co. 
No. 


Ex. 
No. 


R 


n 


Rar 




L 


Physical data 


143 




CH3 


X 


n 




Cn30-C0- 


(cis-t-irans) 


144 


14b 


CH3 


1 


H 


CH3 


H 


(cis+o-ans) 


145 


17 


CH3 


1 


H 


CH3 


CH3 


mp. 163. OX/ 
(cis+trans)/2** 


146 


15b 


H 


1 


H 


CH20H 


H 


mp. 279.5''C/ 
3HC1 1/2H2O 






TT 

n 


1 


H 


Url2Uri 


4-CH30-C5H4-(CH2)2- 


mp. 130.7»C/ 
H2O 


148 


17 


H 


1 


H 


CH20H 


CH3 


mp. 118.5T/ 
H2O 



** cydohexylsulfamate 
Table 4 



CH2 O^CHj 



Co. 
No. 


Ex. 
No. 




L 


Physical data 


149 


10 


CH 


CH3CH20-CO- 


mp. 147.8X 


150 


14b 


CH 


H 


mp. 174.9»C/1/2H20 


151 


17 


CH 


CH3 


mp. 125.9"C 


152 


18 


CH 


4.CH30-C6H4-(CH2)2- 


mp. 138.8''C/1/2H20 


153 


12 


N 


CH3CH2O-CO. 


mp. 132.6*C 


154 


14b 


N 


H 


mp. 162.9°C 


155 


17 


N 


CH3 


mp.li4.8T/H2O 


156 


18 


N 


4-CH30.C6H4-(CH2)2- 


mp. 112.7»C/H20 


157 


28 


N 


4-HO.C6H4.(CH2)2- 


mp. 143.2»C/H20 
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-52- 



Rl-b 




No. 


Ex. 
No. 




Rl-a 


Rl-b 


L 


Physical data 


158 


11 


N 


CH3 


CH3 


CH3 


mp. 173.2''C/2* 


159 


10 


CH 


CH3 


CH3 


(CH3)3CO-CO- 




lou 






CH3 


CH3 


H 


mp. 208.5»C/2* 


161 


10 


CH 


CH3 


H 


CH3 


mp.l83.4°C/ ■ 
I/2H2O/3/2* 


162 


10 


CH 


H 


CH3 


CH3 


CH3CH(OH)CH3/ 
3/2* 


163 


18 


CH 


CH3 


CH3 


4-CH30-C6H4-(CH2)2- 


mp. 173.4*'C/ 
I/2H2O2* 


164 


17 


CH 


CH3 


CH3 


CH3 


mp. 183.9''C/ 
C2H5OH 3/2* 


165 


28 


CH 


CH3 


CH3 


4-HO-C6H4-(CH2)2- 


mp.>280°C/3HBr 
3/2H2O 


166 


10 


CH 


H 


H 


CH3-CH2-O-CO- 




167 


16 


CH 


H 


H 


H- 




168 


17 


CH 


H 


H 


CH3 


mp. 155.3^C/3/2* 
I/2C2H5OH/I/2H2O 



* (E)-2-butenedioaie 



5 r Pharmacological example 
F.xample36 

The useful anti-allergic and anti-histaminic properties of the compounds of fomula (I) 
can be demonstrated, e.g.. in the test "Protection of rats from compound 48/80 - induced 
lethaUty" which is described in US-4,556,660, incorporated herein by reference. The 
• 10 compounds of formula (I) were administered subcutaneously and/or orally to rats. The 
EDso-value (in mg/kg) for the compounds 3; 9; 12; 14; 15; 16 or 17 was found to ranp 

from 0.01 mg/kg to 0.04 mg/kg. 
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Qaims 



1. A oHnpound having the fonnula : 
R I ' ^ 



a). 



a phannaceutically acceptable addition salt or a stereochemically isomeric form thereof, 
wherein 

10 -AisA^-A^oA'*- represents a bivalent radical having the formula 

-CH=CH-CH=CH- (a-1). 

•N=CH.CH=CH- (a.2), 

.CH=N-CH=CH. (a-3), 

15 -CH=CH.N=CH- (a^), 

-CH=CH.CH=N- (a-5), 

-N=CH-N=CH- (a-6)or 

-CH=N-CH»N- (a-7); 

20 wherein one or two hydrogen atoms in said radicals (a- 1 ) to (a-7) may each 

independently be replaced by halo, Ci-gailfyl. Ci-galkyloxy, hydroxy or trifluoro- 
methyl; 

R represents hydrogen or Ci^alkyl; 
25 r1 represents hydrogen, Ci-galkyl or hydroxyCi.6aIkyl; 
m islor2; 

D represents Ci^alkanediyl; 

B represents NR2 CH2. 0, S, SO or SO2 wherein r2 is hydrogen or Ci.4alkyl; 
n is 0, 1 or 2 ; 

30 L represents hydrogen; Ci.i2aIkyl;C3^cloalkyl;C3^enyi optionally 

substituted widi aryl; Ci.6alkylcarbonyl; Ci.^alkyloxycarbonyl; arylcarbonyl; 
aryiCi.^yloxy-carbonyl; or a radical of fomuila : 
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.Alk.R3 (b-1); 

-Alk-Y-R4 (b-2); 

.Alk.Zl.C(=X>Z2-R5 (b-3); or 

-CH2-CHOH-CH2-0-R^ ^'^'^ wherein 



r3 represents cyano, aryl or Het; 

r4 represents hydrogen, aryl. Het or Ci.6alkyl optionally substituted with aiyl or 
Het; 

r5 represents hydrogen, aryl, Het or Ci^yl optionaUy substituted with aryl or 



10 Het; 



15 X 



r6 represents aryl or n^hthalenyl; 

Y represents O. S. NR^; said K^ being hydrogen, Ci-ealkyl or C^alkylcarbonyl ; 
and Z2 each independenUy represent 0, S, NR8 or a direct bond; said R8 being 

hydrogen or Ci-ealkyl; 
X represents O, S or NR9; said R' being hydrogen, Ci^yl or cyano; 
each Alk independendy is Q-ealkanediyl; 



each Het represents: 

(i) an optionally substituted five- or six-membered heterocyclic ring containing 1 . 2. 3 
20 or 4 heteioatoms selected from oxygen, sulfur and nitrogen, provided that no more 
than 2 oxygen and/or sulfur atoms arc present; 
(u) an optionally substituted five- or six-membered heterocycUc ring containing 1 or 2 
heteroatoms selected from oxygen, sulfur and nitrogen, being fused with an 
optionally substituted five- or six-membered ring through 2 carbon atoms or 1 . 
25 carbon and 1 nitrogen atom, containing in the rennainder of the fused ring only 
carbon atoms; or 

(iii) an optionally substituted five- or six-mennbered heterocyclic ring containing 1 or 2 
heteroatoms selected from oxygen, sulfiir and nitrogen, being fused with an 
optionally substituted five- or sbt-membered heterocyclic ring through 2 carbon 
30 atoms or 1 carbon and 1 nitrogen atom, containing in the remainder of the fused 
ring 1 or 2 heteroatoms selected from oxygen, sulfur and nitrogen; 
wherein Het being a monocyclic ring system may be optionaUy substituted with up to 4 
substituents; and wherein Het being a Wcyclic ring system may be optionaUy substituted 
with up to 6 substituents, said substituents being selecied from halo, amino, mono- and 
35 di(Ci.6aUcyl)ainino, aiylC^gaUcylamino. nitro. cyano, aminocarbonyl, Ci-galkyl, 
Ci.6alkyloxy, Ci.6alkyltiiio, Ci.galkyloxycarbonyl, Ci.6aIkyloxyCi.6alkyl, 
Ci.6alkyioxycarbonylCi.6aUcyl. hydroxy, mercapto. hydroxyCi-gaUcyl, Ci.6alkyl- 
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carbonyloxy, aryl, aiyICi.5alkyl, carboxyl, Ci.5alkylaniinocarbonylainino, 
aiylaimnocarfoonylainino, oxo or tfaio; 

each aryl is phenyl optionally subsdmted with 1, 2 or 3 substituents each 
5 independently selected ftom halo, hydroxy, nitro, cyano, trifluoromethyl, Ci^kyl, 
Ci-G^y^oxy, Ci.6^ylthio, mercapto, amino, mono- and di(Ci.6^yOainino, 
carboxyl, Ci^kyloxycarbonyl and Ci.63lkylcaibonyl. 

2. A compound according to claim 1 wherein R represents hydrogen; m is 1 ; and 
10 r1 represents hydrogen or Ci.6alkyl. 

3. A compound according to claim 1 wherein -A'=A^a3sA^- represents a 
bivalent radical having the foimula -CH=CH-CH=CH- (a-1) or -N=CH-CH=CH- 
(a-2), wherein one hydrogen atom in said radical (a-1) may be replaced by halo, 

15 C].6aUcyloxy or hydroxy; R represents hydros <x methyl: R^ represents hydrogen, 
methyl or hydroxymethyl; m is 1 or 2; D represents CH2; B represents NH, NCH3, 
CH2, 0, S or SO; n is 0, 1 or 2; L represents hydrogen; Ci^alkyl; cyclohexyl; 
propenyl, 3-phenylpn^yl: Ci^alkyloxycaibonyl; ca- a radical of formula : 



25 each Alk independendy represents CMalkanediyI; R^ represents phenyl, 

hydroxyphenyl, Ci^alkyloxyphenyl, 3,4^-trinaethoxyphenyl, pyridinyl. thienyl. 
2-mediyl-5-oxazolyl, 4,5-dihydn>-4-ethyl-5-oxo-lii-tetrazolyl, 2,3-dihydro-6-methyl-3- 
oxopyridazinyl, 2-oxo-3-oxazolidinyl, 2-(amino or mediylaniino)-3,4-dihydro-3,6- 
dimethyl-4-oxo-5-pyrimidinyl, 2-oxo-2H-l-benzopyranyl, 3,7-dihydro-l,3-dimethyl. 

30 2,6-dioxo-lIi-purin-7-yl, 2,3-dihydro-2-oxo-l-benzimidazolyl or a radical of formula 



wherein G2 represents -CH=CH-CH=CH-, -(^2)4-, -S-(CH2)2-, -S-(CH2)3-. 
35 -S-CH=CH-, -N(CH2)3, -N=C(CH3)-CH2-. -N(CH3).N=C(CH3)-: 

-N(CH3)-CH=CH- or CH=C(CH3).0- ; Y represents NH, O or S; represents 



-Alk-R3 (b-1); 
-Alk.Y-R4 (b-2): 
-Alk-Zl-C(=X)-Z2-R5 (b-3);or 



-CH2-CHOH-CH2-O-R6 (b-4); wherein 
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hydrogen. CMalkyU halophenyl, pyridinyl. halopyridinyl, pyrimidinyl, 1.4-dihydro- 
2A<fioxo-3(2H)-pyriinMinyl, l,4Klihyclro-4-oxopyriimdinyl. pyridazinyl, halo- 
pyridazinyl. l-methylimidazolyl, thiazolyl. 2-aimno-l,3.4-thiadiaK)lyl. 6-purinyl or 
unidazo[4^]pyridinyU and Z? each independenUy represent O, NH or a direct 
5 bond; X represents O or S; R5 represents hydrogen. CMalkyl, aminophenyl, CMalkyl- 
phenyl. pyridinyl. aminopyridinyi. anrinopyrazinyl. l-mcthylpynolyl. furanyl or 
l-methylindolyl; and represents phenyl. 



10 



4. A compound according to claim 3 wherein .A1=A2-A3=a4- represents a 
bivalent radical having the formula -CH=CH-CH=CH- (a-1) or -N=CH-CH=CH 
(a-2). R represents hydrogen; the oxazolyl moiety has the formula 



CH^H 



— CHi O ^cHs 'CHa " CH3 

B represents NH, S or CH2; n is 1; L represents hydrogen, CMalkyl. 
15 hydioxyCMalkyl.propenyl,3-phenylpK)penyl or a radical of formula 

-Alk-R3 . (b-1);. 
-Alk-Y-R4 (b-2); 
-Alk-NH-C(=0)-R5^ (b-3-a); or 
20 .Alk-C(=0)-Z2-R5-*> (b.3-b); wherein 

each Alk independently represents Ci^alkanediyl; R3 represents phenyl, 4-methoxy- 
phcnyl, 4.hydroxyphenyl, pyridinyl, thienyl. 4.5-dihydro-4-ethyl-5-oxo-lH-tetrazolyl, 
2-oxo-2H-l-benzopyTanyl, 2-(amino- or methylamino)-3,4-dihydro-3,6-dimethyl-4- 
25 oxo-5-pyrimidinyl, 6-purinyl, or a radical of formula 



(cH4-a). 




wherein represents -CH=CH-CH=CH-. -(^2)4-. -S-(CH2)2-. -S-(CH2)3-. 
30 .S-CH=CH. or -N(CH3).N=C(CH3)-CH2-; Y represents NH or O; R* represents 
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pyrimidinyl, 5-aniino-l,3.4-thiadiazoIyl, pyridazinyl, iinidazo[4,5-c]pyriciinyl or 
1 ,4-dihydn>-4-oxo-2-pyrimidinyl; R^-^ represents aminopyrazinyl or furanyl; Z2 
rcprcscnis O; and R5-t> represents hydrogen. 

5 5. A compound according to claim 1 wherein the compound is l-[(2-methyl-S* 

oxazolyl)methyll-]2-(l-methyl-4-pipcridinyl)-lH-ben2imidazol-2-amm a solvate or a 
phaimaceutically acceptable addition salt thereof. 

6. A pharmaceutical composition comprising a pharmaceuucally acceptable carrier 
1 0 and as active ingredient an effective antiallergic amount of a compound as claimed in any 

of claims 1 toS. 

7. A process of preparing a composition as claimed in claim 6, characterized by 
intimately mixing a therapeutically effective amount of a compound as defined in any of 

1 S claims 1 to S widi a pharmaceutical carrier. 

8. A compound as claimed in any of claims I to 5 for use as a medicine. 

9. A process of preparing a compound as defmed in any of claims 1 to 5, 
20 characterized bY 

a) reacting an intermediate of formula (II) wherein represents a reactive leaving 
group and denotes O, S or NH, witii a substituted diamine of formula (III), 




25 ai) an) 

in a reaction-inert solvent thus yielding a compound of formula or optionally yielding 
a compound of formula (Il-a) 
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O 



,J-yJ^ Y i: 01.) 



^-(CHjV HN 

which can be cycUied to a compound of fonnula (1) by treatment with an alkyl halide. i 
metal oxide or a metal salt in a xeaction-inert solvent; 

5 

b) reacting an intermediate of formula (TV) 
R 

^(CH2)„ 

10 wherein M is hydrogen when B is other than CH2 or M represents an alkaU or earth 
alkaline metal when B represents CH2, with an intermediate of formula 

o 

W 



15 wherein W represents a reactive leaving group, in a reaction-inert solvent, optionally in 
the presence of a base; 

c) reacting an intermediate of formula (VD 

R 

-/- 



L-N^'V-Wi (VI) 



20 ^(CH2)„ 

) 

wherein Wl represents a reactive leaving group with an intermediate of formula (VH) 
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0 

T N 



wherein M and B have the meaning as defined under formula (IV), in a reaction-ineit 
scdvent, optionally in the presence of a base; 

5 

d) 2i-a]kylating an intermediate of formula (XV) 



^(CH2)„ N'^*4''' 



H 

(XV) 



a2 
A' 



10 with an alkylating reagent of formula (XIV) 
O 

w>-D-ir4r"<*^'>- (XIV) 



wherein wl represents a reactive leaving group, in a reaction-inert solvent in the 
15 presence of a base; 

c) converting a compound of formula (I) wherein L represents benzyl into a compound 
of formula (I) wherein L represents Ci.galkyloxycarbonyl by treatment with 
Ci .galkylchlorofomMte; 

20 

0 hydrolyzing a conipound of fonnula (I) wherein L represents Ci.5alkyloxycarbonyl 
in an aqueous acidic or basic medium* thus yielding a compound of fomula (I-e) 




25 
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g) H-alkylating a compound of fonnula G-e) with an alkylating reagent of formula 
l1-w1 (XVI) wherein is defined as L but other than hydrogen, in a reaction-inc 
solvent in the presence of a base, thus yielding a compound of formula Q-d) 



5 




h) reductively Ji-alkylating a compound of fonnula (I-e) with a reagent of formula 
l2«0 (XVn) wherein represents a geminal bivalent radical comprising 
C3.6cycloalkyUdene. Ci.nalkylidene, R3.Ci.6alkyUdene, R4-Y-Ci.6alkylidene or 
10 R5-Z2-C(=X)-Zl-Ci.6alkyUdene, in a reaction-inert solvent in the presence of hydrogen 
and a hydrogenation catalyst, thus yielding a compound of formula (I-d-1) 




a-d-1) ; 



15 i) alkylating a compound of formula G-d-3) 




a-d-3) 



with a reagent of formula R4-a.wl (XVm) wherein R^-a is aryl of Het, in a reaction- 
20 inert solvent, optionally in the presence of a base thus yielding a compound of formula 
a-d-2) 
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10 



j) alkylatinganinterinediateofformuUR4-a.Y-H(XK^ 
a-d-4) Q 

w'-Aik-N >-B— (\ I s ; 

in a reaction-inert solvent, optionally in the presence of a base, tiius yielding a compound 
of formula (I-d-2) 



k) reacting a compound of fonnula (I-d-7) 

■(R')m 



^(CH2)„ N-^V'-'^ 

15 

with a reagent of fonnula r5-N=C=z2 (XXH) wherein represents O or S, in a 
reaction-inert solvent, thus yielding a compound of fonnula a-d-6) 

R 

t r\\ 

R5-.NH-C-Z»--Alk-N )— &<J a-d-6) ; 

^(CH2)„ 



i 
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I) reacting a compound of formula (I-d-7) with a reagent of formula r5-C(=X)-0H 
(XXm) or a reactive derivative thereof in a reacdon-ineit solvent, thus yielding a 
compound of formula (I-d-8) 




a-d-8) ; 



m) reacting a compound of formula (I-e) with an alkene of formula L3-C2-6alkenediyI- 
H (XXIV) wherein represents aryl, Het or a radical of formula r5.z2-C(=X)- in a 
10 reaction-inat solvent, Aus yielding a compound of formula (I-d-9) 




a-d-9) : 



n) reacting a confound of f(smula (I-e) with an epoxide of formula (XXV) 
(XXV) 

wherein r12 represents hydrogen, Ci.4alkyl, or a radical of formula R6-O-CH2-, in a ~ 
reaction-inen solvent, dius yielding a compound of formula (I-d-10) 




(I-d-10) ; 



and, if desired, convening die compounds of formula (I) into each other following an- 
known functional group transformation reactions, and funher, if desired, converting tiie 
25 compounds of formula (I) into a tiierapeutically active non-toxic addition salt form by 
treatment widi an acid or a base; or conversely, converting die salt into die free base or 
acid widi alkali, respectively acid; and/or preparing stereochemicaDy isomeric fonns 
diereof. 
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